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Abstract of JP2002014233 

PROBLEM TO BE SOLVED: To provide an optical compensation sheet of which the only one sheet 
easily improves viewing angle characteristics, namely, phenomena of screen coloring and reversal 
between light and shade observed by viewing from oblique directions and further a liquid crystal display 
device with the improved viewing angle characteristics by utilizing the same. SOLUTION: The optical 
compensation sheet having optically anisotropic layers on a supporting body, is characterized by 
having a layer in which liquid crystalline compounds are aligned so as to make angles between optic 
axes of liquid crystalline compounds and the surface of the optical compensation sheet continuously or 
stepwise increase with respect to the thickness direction of the optical compensation sheet and a layer 
in which the liquid crystalline compounds are aligned so as to make the angles continuously or 
stepwise decrease and further the two layers are arranged so as to make alignment directions of the 
liquid crystalline compounds in the surface mutually intersect with 80-100 deg. angle. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[OOOt] 

[Field of the Invention] This invention relates to the manufacture approach of an optical compensation 
sheet, a elliptically-polarized-light plate, and an optical compensation sheet, and a liquid crystal display 
[0002] 

[Description of the Prior Art] Conventionally, as an optical compensation sheet used for angle-of- 
visibility expansion of a liquid crystal display, three sorts of following configurations are tried and it is 
respectively proposed as an effective approach. 

[0003] (1) Negative 1 axial The discotheque liquid crystallinity compound which is a compound which it 
has The approach (2) forward optical anisotropy made to support on a base material The pneumatic mold 
liquid crystallinity compound which has the approach (3) forward optical anisotropy which makes that to 
which hybrid orientation where the pre tilt angle of a liquid crystal molecule changes the pneumatic mold 
iquid crystal polymer nature compound which it has in the depth direction was carried out support on a 
pase material is made a two-layer configuration on a base material. Each of the configuration given 
. negative ] in approach above-mentioned to which a similar optical property is made to give axial [ 1 ] 
las the following troubles in false by considering the direction of orientation of each layer as 90 
abbreviation. 

.0004] By the approach given in the above (1), when applying to the liquid crystal panel in TN mode, the 
: ault peculiar to a discotheque liquid crystallinity compound that the screen at the time of seeing from 
across colors yellow is discovered. 

.0005] an approach given in the above (2) — liquid crystal manifestation temperature — high — an 
sotropic transparence base material top like TAC (cellulose triacetate) — the orientation of liquid crystal 
— unfixable — base material top another surely once — a base material after orientation immobilization 
md like TAC — it is necessary to imprint — a process — complicated-izing — and productivity will fall 
jxtremely. 

.0006] As an example of the approach of a publication, to the above (3), to JP.8-15681.A As an optical 
misotropy layer using forward rod-like 1 axial low-molecular-liquid-crystal nature compound The layer 
vhich consists of a forward 1 axial low-molecular-liquid-crystal nature compound of the shape of a rod 
vhich carried out orientation through the stacking tendency layer which has orientation ability is formed 
md fixed. The optical anisotropy layer of 4 lamination which forms and fixes the layer which consists of a 
brward 1 axial low-molecular-liquid-crystal nature compound of the shape of a rod which carried out 
>rientation to the pan of this layer again through the stacking tendency layer which has orientation ability 
igain upwards is indicated. In this case, it becomes possible to give a near property disc-like in false by 
ihifting the direction of orientation projected into two flat surfaces of a liquid crystal layer 90 degrees, 
md giving it, for example. 

0007] Therefore, since the approach of a publication does not have the problem of coloring in the above 
3) unlike the case of a discotheque liquid crystallinity compound, in the application of the liquid crystal 
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TV (television) with which coloring repeatability is thought as important, it has the very advantageous 
description. 

[0008] However, this approach dares attain what was attained by one layer in the discotheque liquid 
crystallinity compound in a two-layer liquid crystal layer, and is truly bad. [ of effectiveness ] 
[0009] However, these approaches have the more fundamental common trouble for all. That is, according 
to these methods, in order to obtain optical compensation ability, it is surely the point of a liquid crystal 
panel respectively referred to as having to arrange to both sides. This means that it is cost quantity very 
much also in the method of the angle-of-visibility improvement by the optical compensation film made 
simple. By these methods, when it is only with one sheet, symmetric property on either side surely 
collapses, and an angle-of-visibility property becomes unsymmetrical. Moreover, even if it makes it rotate 
45 degrees, it shifts a rubbing shaft, in case it arranges for example, and symmetric property may be 
improved, an angle-of-visibility property does not improve. Thus, the method of improving an angle-of- 
visibility property more than the case of two sheets, an EQC, or it with the optical compensation sheet of 
one sheet did not yet exist. 
[0010] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the liquid crystal 
display with which the optical compensation sheet and elliptically-polarized-light plate which can improve 
coloring of the screen at the time of seeing from the angle-of-visibility property of slant, i.e., directions, 
of the TN mold LCD, such as TN-TFT, and the reversal of light and darkness simple are offered, and an 
angle's of visibility is remarkably improved with an easy configuration using it. 
[0011] 

[Means for Solving the Problem] The above-mentioned purpose of this invention was attained by the 
Following items 1-69. 

[0012] 1. Carry Out Orientation so that Include Angle of Optical Axis of Liquid Crystallinity Compound A 
and this Optical Compensation Sheet Surface to Make May Increase Continuously or Gradually to the 
Thickness Direction of this Optical Compensation Sheet in Optical Compensation Sheet Which Has 
Dptical Anisotropy Layer on Base Material. The optical anisotropy layer A containing the optical 
anisotropy compound A formed by fixing the orientation of liquid crystallinity compound A Orientation is 
carried out so that the include angle of the optical axis of the liquid crystallinity compound B and this 
optical compensation sheet surface to make may decrease continuously or gradually to the thickness 
iirection of this optical compensation sheet. It has the optical anisotropy layer B containing the optical 
anisotropy compound B formed by fixing the orientation of the liquid crystallinity compound B. The optical 
compensation sheet characterized by being arranged so that each of these optical anisotropy layers A 
md B may be in contact with at least one optical orientation layer and the direction of orientation within 
jach optical anisotropy compound A in these optical anisotropy layers A and B and the field of B may 
cross at the include angle of 80 - 100 degrees mutually. 

.0013] 2. Optical compensation sheet given in said 1 characterized by optical anisotropy compound A or 
>rientation condition of optical anisotropy compound B being mono-domain or two or more domains 0.1 
nicrometers or less. 

0014] 3. Optical compensation sheet given in said 1 or 2 characterized by arranging optical anisotropy 
ayers A and B only in one field of liquid crystal cell. 

0015] 4. Optical compensation sheet given in said any 1 term of 1-3 to which liquid crystallinity 
:ompound A and B are respectively characterized by being optically uniaxial [ forward ] optically. 
0016] 5. Optical compensation sheet given in said any 1 term of 1-3 to which liquid crystallinity 
compound A and B are respectively characterized by being optically biaxial optically. 
0017] 6. Optical compensation sheet given in said any 1 term of 1-3 to which liquid crystallinity 
;ompound A and B are respectively characterized by being optically uniaxial [ negative ] optically. 
0018] 7. Optical compensation sheet given in said any 1 term of 1-3 characterized by for one side of 
quid crystallinity compound A and B being optically uniaxial [ forward ] optically, and another side being 
tptically biaxial optically. 
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[0019] 8. Include Angle of Direction and this Optical Compensation Sheet Surface Which Show Maximum 
of Refractive Index in Index Ellipsoid of Quality of the Material A Which Has Form Birefringence in Optical 
Compensation Sheet Which Has Optical Anisotropy Layer on Base Material to Make the optical 
anisotropy layer A which carried out orientation so that it might increase continuously or gradually to the 
thickness direction of this optical compensation sheet — and The include angle of the direction and this 
optical compensation sheet surface which show the maximum of the refractive index in the index ellipsoid 
of the quality of the material B which has form birefringence to make It has the optical anisotropy layer B 
which carried out orientation so that it might decrease continuously or gradually to the thickness 
direction of this optical compensation sheet. Each of these optical anisotropy layers A and B is in 
contact with at least one optical orientation layer. And the optical compensation sheet characterized by 
being arranged so that each direction of orientation in this optical compensation sheet surface of the 
quality of the materials A and B which have the form birefringence of these optical anisotropy layers A 
and B may cross at the include angle of 80- 100 degrees mutually. 

[0020] 9. Optical compensation sheet given in said 8 characterized by arranging optical anisotropy layers 
A and B only in one field of liquid crystal cell. 

[0021] 10. Mind Optical Orientation Layers A and B Which Carried Out Optical Orientation Processing so 
that it Might Cross at Include Angle of 80 - 100 Degrees Mutually. The optical anisotropy compound A in 
which liquid crystallinity compound A and B have been arranged respectively, and liquid crystallinity 
compound A and the orientation of B were fixed and formed, An optical compensation sheet given in said 
any 1 term of 1-9 characterized by being arranged so that it may have the optical anisotropy layers A 
and B which contain B respectively and these optical anisotropy layers A and B may counter on both 
sides of a base material. 

1.0022] 11. Mind Optical Orientation Layers A and B Which Carried Out Optical Orientation Processing so 
that it Might Cross at Include Angle of 80 - 100 Degrees Mutually. The optical anisotropy compound A in 
/vhich liquid crystallinity compound A and B have been arranged respectively, and liquid crystallinity 
compound A and the orientation of B were fixed and formed, An optical compensation sheet given in said 
any 1 term of 1-9 characterized by having the optical anisotropy layers A and B which contain B 
respectively, and arranging these optical anisotropy layers A and B at the one side side of a base 
■naterial. 

0023] 12. Mind Optical Orientation Layers A and B Which Carried Out Optical Orientation Processing so 
:hat it Might Cross at Include Angle of 80 - 100 Degrees Mutually. The optical anisotropy compound A in 
which liquid crystallinity compound A and B have been arranged respectively, and liquid crystallinity 
compound A and the orientation of B were fixed and formed, An optical compensation sheet given in said 
any 1 term of 1-9 characterized by for the optical anisotropy layers A and B which contain B 
Respectively being pinched by two base materials, and arranging them. 

.0024] 13. An optical compensation sheet given in said any 1 term of 10-12 to which the optical 
>rientation layer to which orientation of liquid crystallinity compound A and the B is carried out is 
espectively characterized by being the optical orientation layer A which gives the pre tilt angle of 44 or 
ess degrees, or being the optical orientation layer B which gives the pre tilt angle of 45 degrees or more 
•espectively. 

0025] 14. Optical Anisotropy Layer A Which Liquid Crystallinity Compound A is Arranged on Optical 
Drientation Layer A Which Gives Pre Tilt Angle of 44 or Less Degrees to One Side of Base Material, and 
his Optical Orientation Layer A, and Has Fixed Liquid Crystal Layer A The liquid crystallinity compound 
3 is arranged on the optical orientation layer B which gives the pre tilt angle of 45 degrees or more, and 
his optical orientation layer B. An optical compensation sheet given in said 11 or 12 characterized by the 
Jirection of orientation in the optical compensation sheet surface of the optical anisotropy layer B which 
las the fixed liquid crystal layer B crossing at the include angle of 80 - 100 degrees mutually. 
0026] 15. An optical compensation sheet given in said any 1 term of 1-14 characterized by specifying 
he direction of orientation of the optical anisotropy layer which touches an optical orientation layer by 
>olarization exposure. 
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[0027] 16. An optical compensation sheet given in said 15 characterized by carrying out the polarization 
exposure of the extinction ratio using the high polarization ultraviolet radiation of degree of polarization 
from 2:1. 

[0028] 17. An optical compensation sheet given in said 15 characterized by using as polarization the 
ultraviolet rays by which the linearly polarized light was carried out. 

[0029] 18. An optical compensation sheet given in said any 1 term of 15-17 characterized by at least one 
optical orientation layer containing the compound which carries out photodimerization by the exposure of 
the linearly polarized light. 

[0030] 19. An optical compensation sheet given in said any 1 term of 1-18 to which at least one optical 
orientation layer is characterized by giving the direction of orientation of the optical anisotropy layer 
which touches this optical orientation layer to an abbreviation parallel direction to the polarization 
direction. 

[0031] 20. An optical compensation sheet given in said any 1 term of 1-19 to which at least one optical 
orientation layer is characterized by containing a coumarin derivative. 

[0032] 21. An optical compensation sheet given in said any 1 term of 1-18 characterized by at least one 
optical orientation layer being what gives the direction of orientation of the optical anisotropy layer which 
touches this optical orientation layer in the abbreviation rectangular cross direction to the polarization 
direction. 

[0033] 22. said 1- to which at least one optical orientation layer is characterized by containing a cinnamic 
acid derivative — an optical compensation sheet given in any 1 term of 18 and 21. 

[0034] 23. An optical compensation sheet given in said any 1 term of 1 5-22 characterized by at least one 
optical orientation layer containing the compound which carries out a photolysis reaction by the exposure 
of the linearly polarized light. 

[0035] It Has Optical Orientation Layers A and B. 24. This Optical Orientation Layer A The direction of 
orientation of the optical anisotropy layer A which touches this optical orientation layer A is given to an 
abbreviation parallel direction to the irradiated polarization direction. This optical orientation layer B An 
Dptical compensation sheet given in said any 1 term of 1-23 characterized by giving in the abbreviation 
octangular cross direction to the polarization direction which irradiated the direction of orientation of the 
pptical anisotropy layer B which touches this optical orientation layer B. 

0036] 25. An optical compensation sheet given in said 24 characterized by for one layer of the optical 
Drientation layers A and B containing a coumarin derivative, and other layers containing a cinnamic acid 
derivative. 

0037] Optical Orientation Layer A is what Gives the Direction of Orientation of Optical Anisotropy Layer 
\ to Abbreviation Parallel Direction to the Irradiated Polarization Direction. 26. Optical Orientation Layer 
3 An optical compensation sheet given in said 10 characterized by what the direction of orientation of 
he optical anisotropy layer B is given in the abbreviation rectangular cross direction to the irradiated 
polarization direction, and these optical orientation layers A and B were irradiated for by polarization of 
:he same direction being simultaneous or one by one. 

.0038] 27. An optical compensation sheet given in said 26 characterized by for one layer of the optical 
orientation layers A and B containing a coumarin derivative, and other layers containing a cinnamic acid 
lerivative. 

.0039] 28. An optical compensation sheet given in said any 1 term of 1-27 characterized by producing 
:he polarization direction through the process which performs orientation processing using a respectively 
Afferent optical orientation layer produced by exposing multiple times. 

.0040] 29. The optical compensation sheet characterized by using the process which has the following 
>rocess (1), (2), and (3) in producing said 1-9, and an optical compensation sheet given in said any 1 term 
>f 12-27. 

0041] (1) Form the optical anisotropy layer A fixed on the temperature conditions to which liquid 
;rystallinity compound A discovers a liquid crystal phase on a base material A through the orientation 
ayer A which carried out orientation processing. (2) The optical anisotropy layer B fixed on the 
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temperature conditions to which the liquid crystallinity compound B discovers a liquid crystal phase on a 
base material B through the orientation layer B which carried out orientation processing is formed. (3) At 
least one layer chosen from a direct or adhesiveness layer, a glue line, and other layers in the Ath page 
of an optical anisotropy layer and the Bth page of an optical anisotropy layer is minded, and it is made to 
rival so that the direction of orientation in this optical compensation sheet surface may cross at the 
include angle of 80 - 100 degrees mutually. 

[0042] 30. said 1- the optical compensation sheet characterized by producing according to the process 
containing following (1) - (4) in producing an optical compensation sheet given in any 1 term of 9, 11 and 
15-28. 

[0043] (1) Fix on the temperature conditions to which liquid crystallinity compound A discovers a liquid 
crystal phase on a base material A through the orientation layer A which carried out orientation 
processing. Form the optical anisotropy layer A containing the formed optical anisotropy compound A, 
and it fixes on the temperature conditions to which the liquid crystallinity compound B discovers a liquid 
crystal phase on the (2) base material B through the orientation layer B which carried out orientation 
processing. Form the optical anisotropy layer B containing the formed optical anisotropy compound B, 
and a direct or adhesiveness layer, a glue line, or other layers are minded for the optical anisotropy layer 
B on (3) optical anisotropy layer A. It imprints so that the direction of orientation in this optical 
compensation sheet surface may cross at the include angle of 80 - 100 degrees mutually, and the (4) 
base material A or a base material B is exfoliated. 

[0044] 31. An optical compensation sheet given in said any 1 term of 1-30 characterized by for a base 
material being a transparence base material, and being isotropy optically substantially. 
[0045] 32. An optical compensation sheet given in said any 1 term of 1-30 to which a base material is a 
transparence base material, and this base material is characterized by having [ of said base material ] an 
optical axis in within the limits with an inclination of 10 degrees from a normal. 

[0046] 33. An optical compensation sheet given in said any 1 term of 1-30 characterized by having the 
negative optically uniaxial optical property which a base material is a transparence base material and has 
an optical axis in the direction of a normal of an optical compensation sheet. 

[0047] 34. An optical compensation sheet given in said any 1 term of 1-30 which a base material is a 
transparence base material, and is characterized by this base material showing biaxial nature optically. 
[0048] 35. The manufacture approach of the optical compensation sheet characterized by having 
following process (1) - (4), and performing continuous spreading on a long base material. 
:0049] (1) Apply an orientation layer continuously through direct or other layers on this long base 
Tiaterial. (2) Perform optical orientation processing in the direction of slant for this orientation layer at 
the include angle of 45 abbreviation to the direction of a long picture of this base material, and a liquid 
crystallinity compound is continuously applied on (3) this orientation layer. It fixes on the temperature 
conditions which discover a liquid crystal phase, it turns up by the line of the arbitration on this base 
Tiaterial side parallel to the direction of a long picture of (4) this base material, and pastes together 
:hrough a direct or adhesiveness layer or other layers. 

0050] 36. The optical compensation sheet which is characterized by using the manufacture approach of 
a publication for said 35 in producing said 1-10, and an optical compensation sheet given in said any 1 
:erm of 1 2-23. 

0051] 37. The manufacture approach of the optical compensation sheet characterized by having 
Allowing process (1) - (4), and performing continuous spreading on a long base material. 
0052] (1) Apply an orientation layer continuously through direct or other layers on this long base 
Tiaterial. (2) Perform optical orientation processing in the direction of slant for this orientation layer at 
;he include angle of 45 abbreviation to the direction of a long picture of this base material, and a liquid 
crystallinity compound is continuously applied on (3) this orientation layer. It fixes on the temperature 
conditions which discover a liquid crystal phase, and the fields which have this optical anisotropy layer 
or these base materials of (4) long pictures, or these base material sides are directly pasted together 
hrough an adhesive layer or other layers. 
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[0053] 38. The optical compensation sheet which is characterized by using the manufacture approach of 
a publication for said 37 in producing an optical compensation sheet given in any 1 term of said 1-9, 11 
and 12, and 14-23. 

[0054] In Producing Optical Compensation Sheet of Publication to Said 30 Two Long Sheets 39. Base 
Material A It uses as a base material B. On one [ each ] field of this base material A and this base 
material B The optical anisotropy layer A The manufacture approach of the optical compensation sheet 
characterized by separating and removing one of base materials after [ this ] forming the optical 
anisotropy layer B respectively, and while base-material B Accepting it and pasting together by ****ing a 
Field outside respectively, this base material A and. 

[0055] 40. The manufacture approach of an optical compensation sheet given in said any 1 term of 35, 
37, and 39 characterized by using substantially the transparence base material which is isotropy optically 
as a base material. 

[0056] 41. The optical compensation sheet characterized by being produced by said 40 using the 
manufacture approach of the optical compensation sheet a publication. 

[0057] 42. The manufacture approach of an optical compensation sheet given in said any 1 term of 35, 
37, and 39 to which a base material is a transparence base material, and this base material is 
characterized by having [ of said base material ] an optical axis in within the limits with an inclination of 
1 0 degrees from a normal. 

[0058] 43. The optical compensation sheet characterized by being produced by said 42 using the 
manufacture approach of the optical compensation sheet a publication. 

[0059] 44. Said manufacture approach of the optical compensation sheet of any 1 term of 35, 37, and 39 
characterized by having the negative optically uniaxial optical property which a base material is a 
transparence base material and has an optical axis in the direction of a normal of an optical 
compensation sheet. 

_0060] 45. The optical compensation sheet characterized by being produced by said 44 using the 
nanufacture approach of the optical compensation sheet a publication. 

.0061] 46. The optical compensation sheet which is characterized by using the manufacture approach of 
3 publication for said 44 in producing an optical compensation sheet given in said 43. 
.0062] 47. The manufacture approach of an optical compensation sheet given in said any 1 term of 35, 
37, and 39 which a base material is a transparence base material, and is characterized by having biaxial 
nature optically. 

[0063] 48. The optical compensation sheet characterized by being produced by said 47 using the 
Tianufacture approach of the optical compensation sheet a publication. 

[0064] 49. Said 1-34 which are characterized by the retardation value (Rt1) of the thickness direction of 
a base material expressed with said general formula (1) being 5nm - 250nm, an optical compensation 
sheet given in any 1 term of 36, 38, 41, 43, 45, 46, and 48. 

[0065] 50. Said 1 -34 to which the retardation value (Rt2) of the thickness direction of an optical 
compensation sheet expressed with said general formula (2) is characterized by being 20nm - 900nm, an 
optical compensation sheet given in any 1 term of 36, 38, 41, 43, 45, 46, and 48. 

[0066] 51. Said 1-34 which are characterized by for the retardation value (Rtl) of the thickness direction 
yf a base material expressed with said general formula (1) being 5nm - 250nm, and the retardation value 
Rt2) of the thickness direction of an optical compensation sheet expressed with said general formula (2) 
>eing 20nm - 900nm, an optical compensation sheet given in any 1 term of 36, 38, 41, 43, 45, 46, and 48. 
0067] 52. An optical compensation sheet given in said 50 or 51 characterized by for the retardation 
/alue (Rt1) of the thickness direction of a base material expressed with said general formula (1) being 
5nm - 250nm, and the retardation value (Rt2) of the thickness direction of an optical compensation sheet 
expressed with said general formula (2) being 20nm - 900nm. 

[0068] 53. Said 1-34 which are characterized by for a base material being a transparence base material, 
and the principal component of this transparence base material being cellulose ester, 36, 38, 41, 43, 45 
and 46, and a publication or a publication at the optical compensation sheet manufacture approach of 
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said any 1 term of 35, 37, 39, 40, 42, 44, and 47 in any 1 term of 48-52 optical compensation sheet. 
[0069] 54. Said 1-34 which are characterized by arranging an optical compensation sheet between the 
eels of a polarizer and the liquid crystal panel for a drive, and arranging each direction of orientation of 
the optical anisotropy layers A and B at a transparency shaft, an abbreviation rectangular cross, and 
abbreviation parallel of this polarizer, 36, 38, 41, 43, 45 and 46, and an optical compensation sheet given 
in any 1 term of 48-53. 

[0070] 55. The optical compensation sheet which is characterized by using the manufacture approach of 
the optical compensation sheet a publication for said any 1 term of 35, 37, 39, 40, 42, 44, and 47 in 
producing an optical compensation sheet given in said 54. 

[0071] 56. In Optical Compensation Sheet with which it Has Two-layer Optical [ at Least ] Anisotropy 
Layer Which was Made to Carry Out Orientation of the Liquid Crystallinity Compound, and was Formed 
on Base Material, and this Two-layer Optical Anisotropy Layer is Arranged Only in One Field of Liquid 
Crystal Cell (1) When it sees this two-layer one from one field of this optical compensation sheet, one 
layer It is the layer which carried out orientation so that the include angle of the optical axis of this liquid 
crystallinity compound and this optical compensation sheet surface to make might decrease continuously 
or gradually to the thickness direction of this optical compensation sheet. The layer of another side It is 
the layer which carried out orientation so that it might increase continuously [ this include angle ] or 
gradually. And it is arranged so that the direction of orientation within the field of said two-layer liquid 
crystallinity compound may cross at the include angle of 80 - 100 degrees mutually. (2) The ratio (R0 
;480)/R0 (590)) of the retardations R0 (590) and R0 (480) within a field defined in this optical 
compensation sheet by said formula (3) in the wavelength of 590nm and the wavelength of 480nm Said 
Formula (4), The optical compensation sheet characterized by showing the wavelength dispersion property 
that (5) is filled. 

.0072] 57. It Has Two-layer Optical [ at Least ] Anisotropy Layer Which was Made to Carry Out 
Drientation of the Liquid Crystallinity Compound, and was Formed on Base Material. When this two-layer 
optical anisotropy layer is the optical compensation sheet arranged only in one field of a liquid crystal cell 
and it sees this two-layer one from one field of (1) this optical compensation sheet, and one layer It is 
:he layer which carried out orientation so that the include angle of the optical axis of this liquid 
crystallinity compound and this optical compensation sheet surface to make might decrease continuously 
cr gradually to the thickness direction of this optical compensation sheet. The layer of another side It is 
:he layer which carried out orientation so that it might increase continuously [ this include angle ] or 
gradually. And it is arranged so that the direction of orientation within the field of said two-layer liquid 
crystallinity compound may cross at the include angle of 80 - 100 degrees mutually. (2) The ratio (R0 
;480)/R0 (590)) of the retardations R0 (590) and R0 (480) within a field defined in this optical 
compensation sheet by said formula (3) in the wavelength of 590nm and the wavelength of 480nm Said 
r ormula (4), Said 1 -34 which are characterized by showing the wavelength dispersion property that (5) is 
Hied, 36, 38, 41, 43, 45 and 46, and an optical compensation sheet given in any 1 term of 48-55. 
#073] 58. In Optical Compensation Sheet with which it Has Two-layer Optical [ at Least ] Anisotropy 
_ayer Which was Made to Carry Out Orientation of the Liquid Crystallinity Compound, and was Formed 
cn Base Material, and this Two-layer Optical Anisotropy Layer is Arranged Only in One Field of Liquid 
Drystal Cell (1) When it sees this two-layer one from one field of this optical compensation sheet, one 
ayer It is the layer which carried out orientation so that the include angle of the optical axis of this liquid 
crystallinity compound and this optical compensation sheet surface to make might decrease continuously 
>r gradually to the thickness direction of this optical compensation sheet. The layer of another side It is 
:he layer which carried out orientation so that it might increase continuously [ this include angle ] or 
gradually. And it is arranged so that the direction of orientation within the field of said two-layer liquid 
crystallinity compound may cross at the include angle of 80 - 100 degrees mutually. (2) The direction of 
\ in said optical compensation sheet surface which intersects perpendicularly with the X-axis and this X- 
jxis the direction where the refractive index in an optical compensation sheet surface serves as max ] 
f-axis, When the Z-axis is set as the direction of a normal and the point (it is also called a zero) that this 
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X-axis, this Y-axis, and this Z-axis cross from the point of the arbitration on YZ flat surface formed on 
an optical compensation sheet surface is observed, It asks for the include angle (theta) from which the 
retardation value within a field in the wavelength of 590nm (Re) defined by said formula (6) of a 
perpendicular field to the observation direction serves as min. The optical compensation sheet 
characterized by showing the wavelength dispersion property that the retardation value within a field in 
590nm (Re (590)) measured at this include angle (theta) and the retardation value within a field in 480nm 
(Re (480)) fill said formula (7) and said formula (8). 

[0074] 59. In Optical Compensation Sheet with which it Has Two-layer Optical [ at Least ] Anisotropy 
Layer Which was Made to Carry Out Orientation of the Liquid Crystallinity Compound, and was Formed 
on Base Material, and this Two-layer Optical Anisotropy Layer is Arranged Only in One Field of Liquid 
Crystal Cell (1) When it sees this two-layer one from one field of this optical compensation sheet, one 
layer It is the layer which carried out orientation so that the include angle of the optical axis of this liquid 
crystallinity compound and this optical compensation sheet surface to make might decrease continuously 
or gradually to the thickness direction of this optical compensation sheet. The layer of another side It is 
the layer which carried out orientation so that it might increase continuously [ this include angle ] or 
gradually. And it is arranged so that the direction of orientation within the field of said two-layer liquid 
crystallinity compound may cross at the include angle of 80 - 100 degrees mutually. (2) The direction of 
[ in said optical compensation sheet surface which intersects perpendicularly with the X-axis and this X- 
axis the direction where the refractive index in an optical compensation sheet surface serves as max ] 
Y-axis, When the Z-axis is set as the direction of a normal and the point (it is also called a zero) that this 
X-axis, this Y-axis, and this Z-axis cross from the point of the arbitration on YZ flat surface formed on 
an optical compensation sheet surface is observed, It asks for the include angle (theta) from which the 
retardation value within a field in the wavelength of 590nm (Re) defined by said formula (6) of a 
Derpendicular field to the observation direction serves as min. Measured at this include angle (theta). The 
retardation value within a field in 590nm Said 1-34 which are characterized by showing the wavelength 
dispersion property that (Re (590)) and the retardation value within a field in 480nm (Re (480)) fill said 
formula (7) and said formula (8), 36, 38, 41, 43, 45, 46 And an optical compensation sheet given in any 1 
term of 48-55. 

[0075] Ratio (R0 (480)/R0 (590)) of Retardations R0 (590) and R0 (480) within Field Defined by Said 
Formula (3) in Wavelength of 590Nm and Wavelength of 480Nm 60. Said Formula (4), It asks for the 
nclude angle (theta) from which the retardation value within a field in the wavelength of 590nm (Re) 
which fills (5) and is defined by said formula (6) serves as min. Measured at this include angle (theta). 
Said 56 characterized by showing the wavelength dispersion property that the retardation value within a 
"ield in 590nm (Re (590)) and the retardation value within a field in 480nm (Re (480)) fill said formula (7) 
and said formula (8), or an optical compensation sheet given in said 58. 

;0076] Ratio (R0 (480)/R0 (590)) of Retardations R0 (590) and R0 (480) within Field Defined by Said 
r ormula (3) in Wavelength of 590Nm and Wavelength of 480Nm 61. Said Formula (4), It asks for the 
nclude angle (theta) from which the retardation value within a field in the wavelength of 590nm (Re) 
which fills (5) and is defined by said formula (6) serves as min. Measured at this include angle (theta). 
Said 57 characterized by showing the wavelength dispersion property that the retardation value within a 
ield in 590nm (Re (590)) and the retardation value within a field in 480nm (Re (480)) fill said formula (7) 
and said formula (8), or an optical compensation sheet given in said 59. 

0077] 62. The optical compensation sheet characterized by using the manufacture approach of the 

Dptical compensation sheet a publication for said any 1 term of 56-61 in production of the optical 

compensation sheet of a publication at said any 1 term of 35, 37, 39, 40, 42, 44, and 47. 

0078] 63. The elliptically-polarized-light plate characterized by having the optical compensation sheet of 

a publication in any 1 term of a polarizer, said 1-34, 36, 38, 41, 43, 45 and 46, and 48-62. 

0079] 64. A elliptically-polarized-light plate given in said 63 characterized by an optical compensation 

>heet being produced by said any 1 term of 35, 37, 39, 40, 42, 44, and 47 by the manufacture approach of 

:he optical compensation sheet a publication. 
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[0080] 65. The liquid crystal display characterized by arranging the optical compensation sheet given in 
any 1 term of said 1-34, 36, 38, 41, 43, 45 and 46, and 48-62 in one of the fields of the front face of the 
eel of the liquid crystal panel for a drive, or a tooth back between the eel of this liquid crystal panel for a 
drive, and a polarizer. 

[0081] 66. A liquid crystal display given in said 65 characterized by an optical compensation sheet being 
produced by said any 1 term of 35, 37, 39, 40, 42, 44, and 47 by the manufacture approach of the optical 
compensation sheet a publication. 

[0082] 67. Between Cels of Polarizer and Liquid Crystal Panel for Drive, Optical Compensation Sheet 
Given in Any 1 Term of Said 1-34, 36, 38, 41, 43, 45 and 46, and 48-62 is Arranged. About a part for the 
optical anisotropy layer of this optical compensation sheet arranged on the eel of this liquid crystal panel 
for a drive The optical array condition of the thickness direction of this optical compensation sheet 
projected when it sees from a this liquid crystal panel upper limit for drive or lower limit side The liquid 
crystal display characterized by having the structure of the approximate line symmetry to a line parallel 
to the thickness direction of the thickness direction center section of this optical compensation sheet in 
the front face and the direction of a rear face of this optical compensation sheet. 

[0083] 68. A liquid crystal display given in said 67 characterized by an optical compensation sheet being 
produced by said any 1 term of 35, 37, 39, 40, 42, 44, and 47 by the manufacture approach of the optical 
compensation sheet a publication. 

[0084] 69. The liquid crystal display characterized by arranging the optical anisotropy layers A or B given 
in any 1 term of said 1-34, 36, 38, 41, 43 and 45, and 48-62 between a polarizer and a liquid crystal cell 
to one of the fields of the front face of a liquid crystal cell, or a tooth back. 

[0085] Hereafter, this invention is explained to a detail. In the conventional optical compensation sheet, 
the optical compensation ability which begins by arranging to both sides of a liquid crystal cell, and is 
squal to practical use was obtained. However, this invention persons found out that the optical 
compensation ability which is only arranging the optical compensation sheet of only one sheet between a 
iquid crystal cell and a polarizer only at an one side side, and was extremely excellent in the surprising 
thing was obtained this time by producing the optical compensation sheet in which the optical anisotropy 
ayer of the above-mentioned configuration was formed. 

.0086] There is [ the contrast at the time of seeing the optical compensation sheet of this invention from 
across is high and not only the so-called angle of visibility is large, but ] no coloring of the screen at the 
;ime of seeing from across, and the reversal field also showed the optical compensation ability which was 
. become / very narrow ] excellent. Since only one sheet is used for the optical compensation sheet of 
:his invention to one liquid crystal cell, cost serves as half and it becomes possible using the optical 
compensation sheet of the same area to supply to the liquid crystal cell of the amount of 2 double 
conventionally. Furthermore, in order that only one sheet may use an optical compensation sheet, the 
permeability of light improves and the Hayes value etc. has a merit also from the field of productivity, 
such as becoming large, and energy use effectiveness with big permission width of face. 
$087] Moreover, as for the polarizing plate, the special polarizing plate with which processing of AG (anti 
jlare) etc. was made for the surface treatment condition for example, by the front-face side in things is 
jsually used by the tooth-back side of a liquid crystal cell the front-face side (observer side), since [ in 
:his case, ] the polarizing plate by the side of a front face and the polarizing plate by the side of a rear 
: ace serve as a different class — each and the thing which was alike and pasted the optical 
compensation sheet together — not preparing — it did not obtain, but further, when abnormalities 
occurred in the pasting process with a surface treatment finishing polarizing plate, it could not but 
become cost quantity that a polarizing plate [ finishing / that surface treatment ] must be discarded etc. 
However, according to this invention, making useless the polarizing plate which has such an addition 
'unction is lost by pasting together with the polarizing plate of the side which does not carry out special 
surface treatment. Moreover, it becomes possible to suppress it, since coloring of the yellow taste 
esulting from the triacetyl cellulose used for an optical compensation sheet and the wavelength 
iispersion property of for example, a discotheque liquid crystallinity compound can reduce one number of 
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sheets by using the optical compensation sheet of this invention. 

[0088] This invention enables offer of the polarizing plate and liquid crystal display using the optical 
compensation sheet and this optical compensation sheet which can be compensated only with one sheet, 
and improves change of the contrast by the still more detailed angle of visibility peculiar to the liquid 
crystal of a torsion pneumatic (TN) mold, and the angle-of-visibility dependency of a display of the 
active-matrix mold TN liquid crystal display especially used as a full color display display. 
[0089] The orientation gestalt in the liquid crystal layer of the liquid crystallinity compound concerning 
this invention is explained. The optical compensation sheet of this invention carries out orientation of the 
liquid crystallinity compound (quality of the material which has form birefringence), and the laminating of 
the optical anisotropy layer containing the optical anisotropy compound obtained by subsequently fixing 
orientation is carried out more than two-layer. It is the description that the direction of orientation of the 
optical anisotropy compound in the inside of an optical anisotropy layer two-layer [ these ] is carrying 
out the abbreviation rectangular cross mutually into a field. Here, although an abbreviation rectangular 
cross may have fixed width of face from 90 degrees in the range in which coloring by interference etc. 
seldom becomes a problem, the range of 80 - 100 degrees is 85 - 95 degrees desirable still more 
preferably, and its 90 degrees are substantially the most desirable. Furthermore, the direction which 
shows the maximum of the refractive index in the index ellipsoid the configuration unit of the quality of 
the material which has the form birefringence It is arranged so that the angle of the first layer and a 
sheet surface to make may increase from one field (Ath page) of a sheet to the thickness direction of the 
sheet concerned toward the field (Bth page) of another side. It is characterized by being arranged so that 
the angle of the second layer and a sheet surface to make may decrease from the Ath page to the 
thickness direction toward the Bth page similarly. 

.0090] Although it says the thing of the molecule of a liquid crystal compound which can understand it as 
the unit which has an optical axis, for example, has form birefringence, the configuration unit of the 
quality of the material which has the form birefringence said here is not necessarily limited per molecule, 
and when a child's aggregate has a fixed optical axis for two or more minutes, it can also point out the 
aggregate. Moreover, it means that each class concerned does not have an optical axis in each as the 
A/hole layer as the include angle with a sheet surface to make increases or decreases, and an increment 
Dr reduction of the include angle concerned may change continuously to the thickness direction of a 
sheet, and may change intermittently. The orientation gestalt over the thickness direction of such a 
sheet may be henceforth called hybrid orientation. The gestalt of the hybrid orientation of the thickness 
direction effective in this invention If it explains in the case of a two-layer laminating, it will go to a Bth 
cage side from the above-mentioned Ath page side. The angle with a sheet surface to make increases 
:he 1st layer, and by the two-layer eye, when decreasing, the 1st layer decreases, the case where it 
ncreases by the two-layer eye is desirable, and when [ when increasing also in which layer ] decreasing, 
Dr in being a fixed include angle, it does not produce the effectiveness of this invention. The angle with 
zhis sheet surface to make can change from 0 times to 90 degrees. Although it is 85 degrees from 5 
limes preferably and the larger one of the width of face of change of this include angle is generally 
desirable, this changes also with the methods of the design by the side of a liquid crystal cell. When a 
sheet cross section is put at the 1 st layer by the two-layer eye, as for the configuration (hybrid gestalt) 
Df change of this include angle, it is desirable to carry out the same gestalt. 
.0091] A liquid crystallinity compound can be suitably used, in order to embody such an optical 
anisotropy layer by controlling orientation. Hereafter, the liquid crystallinity compound concerning this 
nvention is explained. 

[0092] A low-molecular-liquid-crystal nature compound is sufficient as the liquid crystallinity compound 
concerning this invention, and a polymer liquid crystal nature compound is sufficient as it. As an optical 
property, a forward optically uniaxial cylindrical liquid crystallinity compound and an optically biaxial liquid 
crystallinity compound are used preferably. Moreover, optically uniaxial [ negative ] may be shown and, 
zypically, a discotheque liquid crystallinity compound can also be used, the gestalt near [ although a rod- 
ike molecule gestalt can be taken about an optically biaxial liquid crystal compound ] the disk which had 



ittp://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



10/25/2005 



JP,2002-014233,A [DETAILED DESCRIPTION] 



Page 11 of 32 



breadth a little like a discotheque compound — it is . 

[0093] a discotheque liquid crystallinity compound mentions typically [ the liquid crystallinity compound in 
which optically uniaxial / concerning this invention / negative / is shown ] — having — for example, 
chemistry:quarterly issue of liquid crystal chemistry total theory No. — it is 22, 1 994, the edited by 
Chemical Society of Japan (Japan Scientific Societies Press), and the compound that is indicated by 60- 
72 pages, and, specifically, is the liquid crystallinity compound which has the molecular structures 1-46 
like the 62-page publication of said total theory. Moreover, a liquid crystallinity compound which is 
indicated by the patent official report No. 2587398, 2640083, 2641086, 2692033, 2692035, 2767382, 
2747789, etc. is also a discotheque liquid crystallinity compound. 

[0094] The compound which has a forward optically uniaxial optical anisotropy concerning this invention 
vit is only said that it has optically uniaxial [ forward ]), and the compound which has optically biaxial 
[ which shows the optical property near a cylindrical liquid crystallinity compound ] can be treated as an 
optical property of a cylindrical liquid crystallinity compound, here — optically uniaxial [ forward ] — 
having (it being optically uniaxial optically) — among the values nx, ny, and nz of the refractive index of 
the triaxial direction in the anisotropy component which has an optical anisotropy, only two show an 
squal value, they show that it is smaller than the refractive index of the shaft which is one in which the 
two refractive indexes remain, and have optically biaxial — any of the values nx, ny, and nz of the 
-efractive index of the triaxial direction — although — the case where a respectively different value is 
shown be expressed. 

.0095] About the forward optically uniaxial cylindrical liquid crystallinity compound concerning this 
nvention, although a still more detailed thing forward in a dielectric constant anisotropy may also be a 
negative thing, from the ease of the inclination control in the thickness direction of the sheet described 
ater, the thing of a forward dielectric constant anisotropy is desirable. 

0096] The dielectric constant in the condition that the major axis of a molecule carried out orientation 
:o electrolysis and parallel (epsilon//), and the minor axis of a molecule are expressed in the difference 
a value with the dielectric constant in the condition of having carried out orientation (epsilon**), and 
deltaepsilon (=epsilon//-epsilon**!=0) as the dielectric constant anisotropy (deltaepsilon) of a cylindrical 
iquid crystallinity compound to electrolysis and parallel. A dielectric constant anisotropy (deltaepsilon) 
affects the anisotropy of the rate of optical refraction which passes liquid crystal intramolecular, and 
Doth relation is set to deltaepsilon=(n//)2-(n**) 2 (it is here and the refractive index to the light with 
which n//is partial in the direction of the orientation vector of a liquid crystal molecule, and n** are the 
efractive indexes to the light which is partial in the direction perpendicular to an orientation vector). 
0097] In addition, in the case of the liquid crystallinity compound used in order for this value of delta 
epsilon and delta n to make the usual TN liquid crystal cell etc. drive, it is a forward value. 
£098] Although the optical anisotropy (specifically anisotropy of a refractive index) of the liquid 
crystallinity compound concerning this invention is prescribed by the whole molecule in the case of a 
ow-molecularHiquid-crystal nature compound, divides roughly in the case of a polymer liquid crystal 
lature compound and has principal chain mold liquid crystal and side-chain mold liquid crystal, in the 
:ase of which, it is specified according to a low-molecular-liquid-crystal nature compound about a part 
: or a meso gene base. 

.0099] The meso gene radical (meso gene unit) of the above-mentioned publication expresses an 
ndispensable part, in order to give liquid crystallinity into a liquid crystallinity compound, and although a 
neso gene radical (meso gene unit) consists of an end group located in the core of an upright part, the 
spacer of a flexible part, and an end, if it is the structure of making a liquid crystallinity compound 
Jiscovering a liquid crystal phase, it is not usually necessary to necessarily have all of the three above- 
nentioned parts. 

.0100] Although the example of a forward optically uniaxial cylindrical liquid crystallinity compound is 
shown hereafter, this invention is not limited to these. 
0101] 
Formula 1] 
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!0104] moreover, chemistry:quarterly issue of liquid crystal chemistry total theory No. — 22, 1994, the 
adited by Chemical Society of Japan (Japan Scientific Societies Press), and the compound currently 
mentioned to 42 or 44 pages can be used. Moreover, the usual cylindrical pneumatic liquid crystal used 
For TN eel can be suitably used for the cylindrical liquid crystallinity compound in which optically uniaxial 
] of the above-mentioned publication / forward ] is shown. As a liquid crystallinity compound of the 
shape of a rod concerning this invention, what discovers a pneumatic liquid crystal phase is used 
Dreferably. 

[0105] As an example of an optically biaxial liquid crystallinity compound, to synthetic organic chemistry 
and 124-143 pages of volume [ 49th ]; No. 5 (1991), for example The compound of a publication, D. — 
W.Bruce's and others research report [AN EU-SPONSORED'OXFORD WORKSHOP ON BIAXIAL 
NEMATICS' (it Hall(s) St Benet's [ 3 — ) University of Oxford 20-22 December, 1996, p1 57-293], S. The 
research report of CHANDRASEKHAR etc. [A Thermotropic Biaxial NematicLiquid 

Crystal;Mol.Cryst.Liq.Cryst., 1988, Vol.165, pp.1 23-1 30], D. Work [Handbook of Liquid CrystalsVoL2B:Low 
Molecular Weight Liquid Crystals H(s), such as Demus and J.Goodby, The compound of a publication can 
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>e used for pp933-943:WILEY-VCH Co. **] etc. 

*0106] About the liquid crystallinity macromolecule concerning this invention, although there is especially 
10 limit, what has a forward or negative proper birefringence value is desirable. These details are 
ndicated by "LIQUIDCRYSTALS, 1989. Vol.5 t NO.1, pp.1 59-1 70." 

*0107] When the liquid crystallinity macromolecule concerning this invention is roughly divided, a meso 
lene radical is incorporated as above-mentioned, and it has a principal chain mold and a side-chain mold 
js a mold. Moreover, it can classify also into SAMOTOROPIKKU and a rye OTORO pick. 
£108] As a liquid crystallinity giant molecule concerning this invention, although there is especially no 
imit, it is desirable to form a pneumatic liquid crystal. Moreover, a side-chain mold is desirable in respect 
>f a stacking tendency, and SAMOTOROPIKKU is desirable in respect of orientation immobilization. The 
rame used with a side-chain mold liquid crystallinity giant molecule has the polymer of a vinyl mold, a 
)olysiloxane, a polypeptide, polyphosphazene, polyethyleneimine, a desirable cellulose, etc. 
*0109] Moreover, in this invention, although it says that a mono-domain does not usually have disclination 
iere although it is desirable that the orientation condition of an optical anisotropy compound is a mono- 
Jomain or two or more domains 0.1 micrometers or less, even if disclination occurs in this invention, if 
3ach domain is 0.1 micrometers or less, it is substantially satisfactory. 

[0110] The disclination of the above-mentioned publication is that the part the optical anisotropy 
compound has not carried out [ the part ] orientation minutely occurs. If there is disclination, contrast 
will fall or it will become easy to generate problems, like a tilt angle becomes lower than a design value. 
*01 1 1] The orientation layer (it is also called a stacking tendency layer) concerning this invention is 
explained. Generally a stacking tendency layer is prepared on a transparence base material or undercoat. 
\ stacking tendency layer functions as specifying the direction of orientation of a liquid crystallinity 
compound established on it. And this orientation gives the orientation to which it inclined from the optical 
compensation sheet. 

[01 12] Moreover, since it is used in order to orient an optical anisotropy layer, the stacking tendency 
ayer concerning this invention is usually arranged more than two-layer as the substrate layer 
corresponding to the optical anisotropy layer more than two-layer, respectively. At this time, it is the 
description that two-layer [ these ] makes the include angle of 80 to 100 degrees respectively, and 
crosses at least, and in order to attain this direction of orientation simple, optical orientation is used. 
]01 13] When a layer is formed and a laminating is especially carried out on a long sheet in the production 
Drocess, in order to make a two-layer optical anisotropy layer cross in a sheet surface at least, it is 
necessary to make the orientation regulation direction of the stacking tendency layer corresponding to 
sach cross mutually, and luminous-intensity-distribution actuation becomes easy remarkably by using an 
optical orientation layer. 

[01 14] That is, since it is [ for example, ] easy for the direction of the arbitration in a sheet surface to 
control the direction of orientation restraining force of a stacking tendency layer by irradiating the 
linearly polarized light by which the sense of polarization was controlled at an optical stacking tendency 
layer according to the optical orientation method, in rubbing actuation, it can usually perform simply 
performing orientation actuation in the direction of the arbitration in a sheet surface on a long sheet 
which is difficult. 

[01 15] In order to manufacture an optical compensation sheet, when forming and rolling round an optical 
anisotropy layer on a long sheet and specifically obtaining a roll first, as orientation film which has a 
stacking tendency in the polarization direction and parallel by irradiating polarization ultraviolet rays 
parallel to the direction of a long picture of a sheet, and the direction which makes the include angle of 
45 degrees within a sheet surface after applying an optical orientation layer and making it dry Applying 
the liquid crystallinity compound of optical cross-linking besides, carrying out orientation of the liquid 
crystal, and maintaining liquid crystallinity manifestation temperature, ultraviolet rays are irradiated and 
are fixed, next, as orientation film which has a stacking tendency in the polarization direction and parallel 
by irradiating polarization ultraviolet rays parallel to the direction of a long picture of a sheet, and the 
direction (the direction of orientation and the rectangular direction of the 1 st layer) which makes the 
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nclude angle of -45 degrees within a sheet surface after applying an optical orientation layer again and 
naking it dry Applying the 2nd liquid crystallinity compound of optical cross-linking besides, carrying out 
orientation of the liquid crystal, and maintaining liquid crystallinity manifestation temperature, ultraviolet 
ays are irradiated and are fixed. Thereby, in case optical orientation is performed, it enables easily the 
optical anisotropy sheet of the long picture which has two kinds of optical anisotropy layers layers and 
:he direction of orientation crossed at right angles mutually only by changing the polarization direction of 
adiation in a field to produce continuously. In order to carry out by rubbing, this needed to be leaned 
[ each ] to the travelling direction of a long sheet within the sheet surface at 45 degrees and -45 
degrees, needed to perform slanting rubbing, and was very complicated, and the fall of rubbing precision 
Nas remarkable. 

.01 1 63 Here, the direction of a long picture expresses the flow casting direction at the time of base 
naterial manufacture. Although it is not limited and a well-known thing can be used especially as the 
optical orientation layer which can perform optical orientation, or the orientation approach, the following 
s raised as indicated by a functional material and 21-30 pages of volume [ 18th ]; No. 11 (1998). That is, 
:hey are the thing using a photolysis reaction or the thing using a photolysis bridge formation mold 
-eaction, the thing using photodimerization, the thing using a photoisomerization reaction, a thing using an 
optical bridge formation mold reaction, a thing using the reaction in the new mode which cannot be 
classified into these, etc. 

[01 17] as the thing using a photolysis reaction, or the thing using a photolysis bridge formation mold 
eaction — M.Hasegawa, Y.Taira, and Proceeding oflDRC — the approach of irradiating polarization 
jltraviolet rays can be used for fusibility polyimide given in 94 and 78 (1994). Moreover, H.Endo et al., 
Proceeding of By irradiating polarization ultraviolet rays, orientation of the liquid crystal can be carried 
out to the polyimide which has a cyclobutane ring given in AM-LCD ? 96/IDW'96,341 (1996) in principal 
chain structure in parallel with the direction of radiation. 

[0118] As a thing using photodimerization, it is M.Schadt. et al., Jpn.J.Appl.Phys., the approach of 
rradiating polarization ultraviolet rays at polyvinyl cinnamate given in 31 and 2155 (1992), E. Hoffmann, 
M.Schadt et al., SID'98, Digest, the approach of irradiating polarization ultraviolet rays at a polyvinyl 
ooumarin given in 734 (1988), Y. Makita, Y.Takeuchi et The approach of irradiating polarization ultraviolet 
*ays etc. can be used for al., SID'98, Digest, and a poly acrylic 4-chalcone given in 750 (1998). Especially, 
t is M.Schadt. et About al. and the coumarin system polymer film given in Nature381 and p212 (1996), 
:he tilt angle of the liquid crystal which carries out orientation is easily controllable among 0-90 degrees 
oy changing the angle of incidence of polarization to irradiate. 

10119] moreover, as what used this although it was a reversible reaction, a photoisomerization reaction 
280 Chemical Daily, an azobenzene derivative given in 1998.5.25, D.-H.Suh, Y.Hayashi, KKudo, KIchimura, 
Vlol.Cryst.Liq.Cryst., 97 (1996), D. -H.Suh, Y.Hayashi, KKudo, KIchimura, Macromol.Chem.Phys., in The 
oolymer which has benzylidene free-wheel-plate RUIMIJIN of a publication in a side chain can be used 
For press etc. 

]0120] As a thing using an optical bridge formation mold reaction, it is KY.Hann. et al., SID'97, Digest, the 
approach of performing to the polyimide of a benzophenone frame given in 703 (1997) by carrying out an 
optical exposure, As the new mode, the approach (20) using the ether linkage mold polyimide of 
BPDA/DPE of a publication etc. can be mentioned to the collection of the 23rd liquid crystal debate 
drafts besides ******, Tomiki Ikeda, Yasumasa Takeuchi, and Yasuo Matsumoto, and 2PB1 1,256 (1997). 
Moreover, orientation can also be made to carry out in the modification direction and the rectangular 
direction like the publication to J.Photopolym.Sci.Technol., 8, and p241 (1995) by irradiating the deep 
ultraviolet of the linearly polarized light at the polyimide film of the positive type usually known well. 
[0121] As an organic compound for stacking tendency stratification which supports these photoreaction 
nature functional groups For example, polymethylmethacrylate, an acrylic acid / methacrylic-acid 
copolymer, Styrene / maleimide copolymer, polyvinyl alcohol, Pori (N-methylol acrylamide), Styrene / 
vinyltoluene copolymer, chlorosulfonated polyethylene, A nitrocellulose, a polyvinyl chloride, chlorinated 
polyolefins, polyester, Compounds, such as polymers, such as polyimide, vinyl acetate / vinyl chloride 
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jopolymer, ethylene / vinyl acetate copolymer, a carboxymethyl cellulose, polyethylene, polypropylene, 
ind a polycarbonate, and a silane coupling agent, can be mentioned. As an example of a desirable 
>olymer, alkyl denaturation poly BIRUARUKORU which has polyimide, polystyrene, the polymer of a 
;t yre ne derivative, gelatin, poly BIRUARUKORU, and an alkyl group (six or more carbon atomic numbers 
ire desirable) can be mentioned. The stacking tendency layer obtained by carrying out orientation 
irocessing of the layer of these polymers can carry out orientation of the liquid crystallinity compound 
islant. 

0122] Once is sufficient as the exposure method used by this invention, and multiple times are sufficient 
is it. Moreover, the direction of polarization may be changed in the case of two or more exposure. 
0123] As for the optical compensation sheet concerning this invention, it is desirable that an optical 
inisotropy layer does not exfoliate, and it is desirable that peel strength is 40 or more kg/m as adhesive 
;trength of an optical anisotropy layer and other layers. 

0124] The wavelength dispersion property in this invention deals with the difference and ratio with a 
etardation within the above-mentioned field in the wavelength of 480nm on the basis of the retardation 
vithin the field which makes the direction of incidence a normal in the wavelength of 590nm. 
0125] The wavelength dispersion property of one layer of optical anisotropy layers cannot apply further 
.he effect of the tilt angle of a liquid crystal molecule etc. which uses the wavelength dispersion property 
)f the optical compensation sheet of this invention for an optical sheet, and the property of an ingredient 
and the wavelength dispersion property are not necessarily a match and according only to an ingredient 
eason as it is under the effect of the laminating of an optical anisotropy layer etc., either. 
$126] The wavelength dispersion of the optical compensation sheet of this invention makes the direction 
)f a sheet normal 0 degree, and measures by the wavelength of 590nm, and 480nm on the "point" on 
which the retardation value (Re) defined by said formula (1) measured from the angle of incidence of the 
ange of -90 degrees - 90 degrees on the phase leading shaft with which the refractive index of a sheet 
surface serves as min centering on the lagging axis whose refractive index of a sheet surface is the 
greatest direction serves as min. 

10127] If measurement by 590nm and 480nm is difficult, it is also possible to calculate a retardation value 

in / for the measured value in the above-mentioned conditions / 590nm and 480nm ] by the following 
general formula (a) according to the number of data at spacing of about 50-1 OOnm in the range with a 
wavelength of 450-800nm. 

3eneral formula (a) R(lambda) =a+b/(lambda)2+c/(lambda)4+d/(lambda)6+ — It is 1 5nm or less that Re 
'590)-Re (480) to which the wavelength dispersion property of the optical compensation sheet of this 
nvention is expressed with said formula (2) from a viewpoint which acquires the effectiveness of a 
Dublication to this invention is 45nm or less desirable still more preferably. Moreover, it is desirable that 
the ratios of Re (590)/Re (480) are 0.7-1.4, and it is still more desirable that it is 0.8-1.2. 
[0128] When especially the wavelength dispersion property is not specified, it becomes a retardation 
s/alue with a wavelength of 590nm, but when the wavelength of 590nm is not obtained, it is substantially 
satisfactory even if it will substitute, if it is the range which is about 10nm of the circumference of this. 
[0129] The orientation gestalt in the liquid crystal layer of the liquid crystallinity compound concerning 
this invention is explained. Since such so-called hybrid orientation is carried out and the inclination 
degree also changes with the combination of the surface energy of various contact surfaces (for example, 
a base material or an air side) of a liquid crystal layer, and the class of liquid crystallinity compound to 
mix, the orientation condition of the optical compensation sheet of this invention is controllable with 
these factors. For example, the tilt angle of said cylindrical structural unit by the side of a base material 
can be adjusted choosing the ingredient of the liquid crystallinity compound generally used for this 
invention as mentioned above, or the orientation film, or by choosing the incident angle of a polarization 
exposure. Moreover, the tilt angle of the liquid crystal structural unit by the side of a front face (air side) 
can be prepared by choosing other compounds (for example, a plasticizer, a surfactant, a polymerization 
nature monomer, and a polymer) used with the liquid crystallinity compound or these which are generally 
used for this invention. Furthermore, the above-mentioned selection can also adjust extent of change of 
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i tilt angle. 

0130] As a suitable stacking tendency layer for making the liquid crystallinity compound concerning this 
ivention form in pneumatic hybrid orientation also in the stacking tendency layer of the above- 
mentioned publication, a polyimide content stacking tendency layer, a polyarylate content stacking 
endency layer, and a cellulose plastic content stacking tendency layer can be mentioned. 
0131] As the above-mentioned plasticizer, a surfactant, and a polymerization nature monomer, it has the 
iquid crystallinity compound and compatibility which are used for this invention, and any compounds can 
>e used, unless it can give change of the tilt angle of the liquid crystallinity compound concerning above- 
nentioned this invention or orientation is checked. In these, a polymerization nature monomer (for 
sxample, compound which has a vinyl group, a vinyloxy radical, an acryloyl radical, and a methacryloyl 
adical) is desirable. Generally the above-mentioned compound is used to the liquid crystallinity 
compound of this invention in the amount of 1 - 50 mass % (preferably five to 30 mass %). 
0132] Any polymers can be used, as long as it has the liquid crystallinity compound and compatibility of 
his invention and change of a tilt angle can be given to the liquid crystallinity compound of this invention 
is the above-mentioned polymer. Cellulose ester can be mentioned as an example of a polymer. As a 
lesirable example of cellulose ester, cellulose acetate, cellulose acetate propionate, 

lydroxypropylcellulose, and cellulose acetate butylate can be mentioned. Generally the above-mentioned 
>olymer is used to a liquid crystallinity compound in the amount of 0.1 - 10 mass % (preferably 0.1 to 8 
nass %, especially 0.1 to 5 mass %) so that orientation of the liquid crystallinity compound concerning this 
nvention may not be checked. Especially whenever [ butyryl-ized / of cellulose acetate butylate 
cellulose acetate butyrate) ] has 30 - 80% of desirable range 30% or more. Moreover, especially whenever 
i acetylation ] has 30 - 80% of desirable range 30% or more. The viscosity (value acquired by 
neasurement according to ASTM D-817-72) of cellulose acetate butylate has the desirable range for 
).01 - 20 seconds. 

0133] Next, the optical exposure approach is described. Although it will not be limited especially if the 
optical exposure approach used for this invention is the approach of giving a stacking tendency 
orientation restraining force) to the orientation film with combination with an orientation film ingredient, 
jltraviolet rays, especially the ultraviolet rays which carried out the linearly polarized light are usually 
jsed preferably. Based on the property of the molecular structure containing the functional group or 
xinctional group which this contributes to the stacking tendency of an orientation film ingredient, the 
optimal optical exposure conditions change with these molecular structures. 

0134] Especially when polarization ultraviolet rays are used, it needs to be cautious of the relation of the 
polarization direction and direction where a stacking tendency is given. For example, in the case of the 
polyvinyl cinnamate which shows a stacking tendency by photodimerization, two or more several 1 
-nJ/cm polarization ultraviolet rays [ 200-350nm ] can give a stacking tendency preferably. 
[0135] The polarization which can give orientation ability to an orientation layer does not need to be the 
strict linearly polarized light, and should be just larger than 2:1. [ of an extinction ratio ] Moreover, 
polarization does not necessarily need to use a strict collimation light. 

[0136] Here, an extinction ratio expresses that it is twice [ which intersects perpendicularly mutually ] 
the reinforcement of another [ another and one polarization cross at right angles that it is the intensity 
ratio of polarization of two and an extinction ratio is 2:1 ] polarization. 

[0137] Although not limited especially about the method of performing a polarization exposure, the 
approach of acquiring the linearly polarized light from the translucent plate side of the direction to which 
incidence of the light was carried out on the BURYU star square etc. can usually be used for the optical- 
path final train of an aligner from two or more method [ of installing a polarizing plate ], or translucent 
plate side of one. As a polarizing plate used here, it is Polaroid for near ultraviolet rays, for example. A 
HNP'B mold linearly polarized light child (Polaroid company make) etc. can be used. Moreover, as 
polarization irradiation equipment using a BURYU star angle, UER20H (USHIO, INC. make) etc. can be 
used. An exposure side can be made to be able to convey in the fixed direction, and this exposure 
process can perform it. Moreover, incident light can also be made to incline at a fixed include angle for 
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:he purpose for making a fixed pre tilt angle discover depending on the property of the orientation film 

JtC. 

0138] Although the combination of such arbitration is possible for the orientation film of the optical 
stacking tendency concerning this invention and it is not limited especially, a base side and a certain 
nclude angle (tilt angle) can be obtained about the thickness direction of a sheet by choosing the 
combination of these orientation film and liquid crystallinity compounds so that it may mention later. 
0139] Next, immobilization of the orientation of the liquid crystallinity compound concerning this 
nvention is explained. In this invention, in order to make more stable the optical compensation layer of an 
>ptical compensation sheet, fixing a liquid crystallinity compound behind orientation is performed. As for 
:he liquid crystallinity compound concerning this invention, what has reactant substituents, such as a 
substituent which has an unsaturated bond at the end of the above low-molecular liquid crystal for bridge 
brmation with low-molecular liquid crystal or a macromolecule matrix, and low-molecular liquid crystal 
or immobilization of orientation, and a substituent which has active hydrogen, is desirable. 
£140] All the approaches usually learned can be taken as an approach for fixing the orientation condition 
>f the liquid crystallinity compound concerning this invention. Usually, as for immobilization of orientation, 
t is desirable to be carried out to orientation and coincidence. For example, the liquid crystallinity 
compound of low-molecular [ concerning this invention ] or a macromolecule is maintained in the range of 
iquid crystal phase manifestation temperature (for example, 100 etc. degrees C or less etc. are depended 
>n the class of liquid crystal beyond a room temperature), a liquid crystal layer is formed, orientation of 
:his is carried out on a substrate, and orientation is fixed by cooling to a room temperature promptly. Or 
:he solution which dissolved the liquid crystallinity compound and other compounds concerning this 
nvention in the solvent is applied on a stacking tendency layer, and it dries, and, subsequently heats to 
lematic phase formation temperature, and after that, an orientation condition (nematic phase) is 
naintained, and it fixes and is obtained by cooling, or the solution which dissolved in the solvent the liquid 
crystallinity compound and other compounds (further for example, a polymerization nature monomer, a 
>hotopolymerization initiator) which are used for this invention was applied on the orientation film, and it 
Jried and, subsequently heated to nematic phase formation temperature — the after polymerization of 
:he exposure of UV light etc. is carried out, and it is obtained. 

*0141] moreover, as an approach of in addition to this fixing orientation Before carrying out orientation at 
:he same time it carries out orientation using the liquid crystallinity compound which has an unsaturated 
Dond or, a photopolymerization initiator or a thermal polymerization initiator is added beforehand. At the 
3nd of the approach of making carry out a polymerization with light or heat, and fixing the orientation of a 
iquid crystal molecule, and a liquid crystallinity compound molecule The liquid crystallinity compound 
nolecule which has reactant substituents, such as a substituent which has an unsaturated bond, and a 
substituent which has active hydrogen, is used. Although the approach of making the liquid crystallinity 
compound and macromolecule matrix which have this reactant substituent react by heat, light, or pH 
change, and fixing orientation, the approach of fixing orientation by constructing a bridge in each liquids 
crystal domain in the liquid crystallinity compounds which have a reactant substituent, etc. are raised 
This invention is not limited to the approach of the above-mentioned publication, but can apply various 
/veil-known techniques. 

]0142] As an example of the thermal polymerization initiator of the above-mentioned publication, an azo 
compound, organic peroxide, an inorganic peroxide, and sulfinic acids are mentioned, and benzophenones, 
3cetophenones, benzoins, and thioxan tons are mentioned as an example of a photopolymerization 
nitiator. 

]0143] The lamination concerning the optical compensation sheet of this invention is explained. Although 
t is not limited especially if it has at least two layers which fulfill the above-mentioned orientation gestalt 
as lamination concerning this invention, the following configurations are mentioned as an example of 
representation. The optical anisotropy layer which is a layer which has form birefringence for explanation 
shall consist of a cylindrical liquid-crystallinity compound by which orientation was carried out and which 
is optically uniaxial [ forward ] optically, and when the sense of the optical axis of a molecule explains 
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change of the angle to make to be a sheet surface, it indicates respectively what thinks to the Bth page 
ind "increases" from the Ath page of a sheet to it in the fixed direction, and the thing which carry out 
'reduction" to be "an increment", and "reduction", in that case, from the field (Ath page) of one side of 
i sheet (1) Layer (2) which carries out layer—'Veduction which carries out the increment in base 
naterial-""" layer (3) which carries out the increment in layer-"which carries out base material- 
'reduction"" Layer-base material which carries out "an increment" - Layer "which decreases" (4) 
.ayer-base material "which decrease in number" - Layer "increasing" (5) Base material [ Base material 
- Layer "increasing" - The layer-base material "which decrease in number" can be considered. ] - Layer 
'which decreases" - Layer-base material "increasing" (6) The layer which carries out "increment" or 
'reduction" has more than one, and does not interfere. Moreover, the layer which carries out the 
'increment" concerned or "reduction" may be materialized by the compound effectiveness by combining 
:wo or more layers. 

0144] (1) And (2) is attained by imprinting the layer to which orientation of the second liquid crystallinity 
compound made to form similarly was carried out through a binder on another base material on the layer 
:o which orientation of the liquid crystallinity compound was carried out through the orientation film 
vhich gives the usual pre tilt angle (it is 44 or less degrees more greatly than 0 times) on a base material. 
Moreover, (5) and (6) are the cases where it imprints the whole base material by this approach. 
$1 45] For example, the approach of imprinting this whole base material makes it possible to produce the 
optical compensation sheet of this invention still more easily. That is, after forming an one-layer optical 
anisotropy layer on a base material, it is producible by folding in half and pasting this together centering 
Dn the shaft of 45 degrees to the direction of orientation in a sheet surface. 

0146] Moreover, (1) can be attained also by the option. For example, it is attained by carrying out 
orientation of the liquid crystallinity compound through the orientation film which gives the high pre tilt 
angle of 45 degrees or more next on the layer to which orientation of the liquid crystallinity compound 
/vas carried out through the above-mentioned orientation film which gives the usual pre tilt angle on a 
Dase material. 

[0147] It is attained by making reverse the layer and the second layer to which orientation of the first 
iquid crystallinity compound was carried out similarly also with (2). 

[0148] (3) and (4) are the cases where formed the layer to which both sides of a base material were 
nade to carry out orientation of the liquid crystallinity compound through the orientation film of the same 
Droperty, and the orientation film which give the orientation film which gives a high pre tilt angle, and the 
usual pre tilt angle is used respectively. As other approaches, although attained by making both sides of a 
base material paint and carry out orientation of the liquid crystallinity compound, after forming an one- 
layer optical anisotropy layer on a base material, it is typically, producible [ this ] also by folding in half 
and pasting a base material together inside centering on the shaft of 45 degrees to the direction of the 
orientation [ this ] in a sheet surface, for example. Even if it is the case where which lamination is taken, 
the include angles of the direction of orientation which each layer within a flat surface makes are 90 
abbreviation. 

[0149] Although the optical compensation sheet or optical anisotropy layer concerning this invention 
demonstrates the effectiveness in this invention by arranging in one side of a liquid crystal cell, it can use 
other phase contrast plates etc. together if needed besides the optical anisotropy layer in this invention. 
[0150] The configuration method in the case of pasting together and using the optical compensation 
sheet of this invention for a liquid crystal cell is explained. 

[0151] It is desirable to arrange to the transparency shaft of a polarizer as orientation according to the 
direction of orientation of one optical anisotropy layer. If a gap of a shaft is some, it will not influence 
greatly, but in order to maintain fixed effectiveness, it is necessary to suppress it to a gap of about **5 
times. 

[0152] When the direction of rubbing of the near side (observer side) of a liquid crystal cell is the 
inclination direction of 45 degrees in the direction of the upper right-lower left of a panel, the relation of 
arrangement between an optical compensation sheet and a liquid crystal cell The direction of orientation 
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>f the optical anisotropy layer of the optical compensation sheet arranged to the near side of a liquid 
crystal cell A configuration method which the angle with a sheet surface to make decreases [ the first 
ayer ] toward the upper right to the lower left in order in the field from this side of a sheet surface, and 
.he angle with a sheet surface to make increases [ the second layer ] from the upper left toward the 
ower right in the field is typical. Although not limited only to this arrangement, the difference among 
>ome effectiveness may not necessarily arise. 

#153] Next, the glue line which can be arranged between the optical anisotropy layers and base 
naterials concerning this invention is explained. 

.0154] In the configuration of the optical compensation sheet of this invention, in order to raise the 
adhesive property of a polarizer (liquid crystal layer) and that of a base material, it is desirable to prepare 
in adhesive layer. In the configuration of the optical compensation sheet of this invention, an ultraviolet 
curing coat is preferably prepared in one base material side, and the adhesive layer for raising the 
>olarization film (liquid crystal layer) and an adhesive property is prepared in the opposite side. 
$155] There is one adhesive layer, you may be more than two-layer, and in order to give the easy 
adhesiveness of an adhesive layer, a hydrophilic high molecular compound is used preferably, as a 
lydrophilic high molecular compound — for example, -COOH radical content high molecular compound — 
:he vinyl acetate-maleic-acid copolymer of -COOH radical content or a hydrophilic cellulosic, a polyvinyl 
alcohol derivative, a naturally-ocurring-polymers compound, a hydrophilic polyester derivative, a polyvinyl 
derivative, etc. are mentioned preferably. 

i01 56] The base material concerning the optical compensation sheet of this invention is explained. The 
)ase material concerning this invention is a transparence base material preferably, and light 
iransmittance is 80% or more of transparence base material still more preferably. As these materials, the 
xiacetyl cellulose of the material formed from the material with a small proper birefringence value etc. is 
jesirable, and can use a triacetyl cellulose film (Konica Corp. make) etc. 

[0157] However, if light transmittance is good, when it sees from a transverse plane also for a material 
with a large proper refractive index especially at the time of film production, what has the optical isotropy 
s desirable. As such an ingredient, commercial items, such as ZEONEKKUSU (Nippon Zeon Co., Ltd. 
nake) and ARTON (Japan Synthetic Rubber Co., Ltd. make), can be used. Furthermore, even if it is a 
naterial with large rates of a proper birefringence, such as a polycarbonate, polyarylate, polysulfone, and 
Dolyether sulfone, it can obtain conditions, such as solution flow casting and melting extrusion, and by 
setting extension conditions etc. as length and a longitudinal direction suitably further. 
[0158] Especially if it is a transparent ingredient, it is not limited, but it is desirable in order to tend to 
control the optical anisotropy of the whole sheet in a liquid crystal layer optically, if the base material 
concerning this invention is an isotropic thing substantially. 

[0159] Moreover, although forward 1 axial is shown in order that the liquid crystal molecule of liquid 
crystal layer pars intermedia may arrange a TN liquid crystal eel perpendicularly at the time of a black 
display In order to help compensation of this part, the base material itself [ whether it has the negative 1 
axial which has an optical axis in the direction of a normal and ] It is still more effective that it is a value 
with the refractive index of the direction of a normal of a base material side still smaller [ having the 
Diaxial nature from which the refractive-index anisotropy within a field furthermore differs ] (the direction, 
nz which intersect perpendicularly with nx within the one direction within nx; base material flat surface, 
3nd ny; base material flat surface nx!=ny>nz and here; the thickness direction of a base material). Acetyl- 
cellulose propionate is mentioned as an ingredient which is easy to acquire such a property. As for this, 
0.8 is [ whenever / acetylation / whenever / 2.0 and propionyl permutation ] desirable. 
[0160] The liquid crystal display of this invention is explained to a detail using drawing 1 2 shown below - 
drawing 42 . Drawing 1 2 - drawing 18 show the example of the desirable lamination used for the liquid 
crystal display of this invention. In addition, although all the lamination shown in drawing 12 - drawing 18 
leaned 45 degrees of screens of a liquid crystal display and cut them down in the square form as 
indicated by drawing 12 , it shows a cross section. Similarly, all the lamination shown by drawing 1919 - 
drawing 42 shows as a sectional view what leaned 45 degrees of screens of a liquid crystal display, and 
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vas started in the square form as indicated by drawing 19 . 

'0161] Drawing 1 2 , drawing 1 4 (a), drawing 1 6 (a), and drawing 1717 (a) show the liquid crystal display 
vhich has arranged the optical compensation sheet B of this invention between liquid crystal cell C and 
:he polarizer 44 by the side of a display (front-face side). 

0162] Drawing 13 , drawing 14 (b), drawing 16 (b), and drawing 1717 (b) show the liquid crystal display 
vhich has arranged the optical compensation sheet B of this invention between liquid crystal cell C and 
>olarizer 44a by the side of a back light (real — Face side). 

0163] Drawing 1 5 (a), drawing 1 5 (b), drawing 18 (a), and drawing 18 (b) show the liquid crystal display 
vhich has arranged the polarizing plate one apparatus optical compensation sheet (F1 , F2, F3, or F4). 
That is, in the liquid crystal display shown in these drawings, the optical compensation sheet (a base 
naterial and an optical anisotropic layer are included) of this invention is arranged at one field side of 
Polarizers 44 or 44a, and has composition which was united to serve also as a polarizing plate protection 
llm. 

0164] Moreover, the optical compensation sheet B of drawing 1 2 and drawing 1 3 shows direct, the glue 
ine, or the configuration (it is said that it pastes together) that it ********(ed) [ configuration ] and 
nade optical anisotropic layer painting sides rival for two sheets which formed optical anisotropic layers 
16b and 46c respectively on base materials 45 and 45a. 

£165] The optical compensation sheet B of drawing 14 (a) is the prepared configuration every much 
nore about optical anisotropic layers 46 and 46a to both sides of base material 45e, and the optical 
compensation sheet B of drawing 14 (b) shows the configuration which formed one layer of optical 
anisotropic layers 46b and 46c at a time to both sides of 45f of base materials. 

$166] The optical compensation sheet F1 of drawing 15 (a) pastes together the thing which made the 
aforementioned aforementioned optical anisotropic layer 46 and 46a an optical anisotropic layer 46 and 
:wo sheets which prepared optical anisotropic layer 46a at base material 45a, and were obtained rival 
ihrough direct, a glue line, or an adhesive layer in a base material 45 to one field of a polarizer 44, and 
las composition unified to serve also as a polarizing plate protection film. The configuration which the 
optical compensation sheet unified similarly to serve also as a polarizing plate protection film about 
Jrawing 15 (b), drawing 18 (a), and (b) is shown. 

0167] Drawing 1 6 (a) shows the configuration of the liquid crystal display which has the optical 
compensation sheet B of a configuration of that formed two optical anisotropic layers 46 and 46a in one 
side of base material 45c, and drawing 16 (b) formed two optical anisotropic layers 46b and 46c in one 
side of 45d of base materials. Here, it is arranged so that an optical anisotropic layer may come to the 
direction near liquid crystal cell C. 

[0168] The configuration of the liquid crystal display which has the optical compensation sheet B of a 
configuration of that drawing 1 7 (a) formed two optical anisotropic layers 46 and 46a in one side of 45f of 
Dase materials, and drawing 17 (b) formed two optical anisotropic layers 46b and 46c in one side of base 
material 45e is shown. Here, it is arranged so that an optical anisotropic layer may come to the one 
distant from liquid crystal cell C respectively. 

[0169] Drawing 1 9 - drawing 42 are drawings explained more to the detail about two optical anisotropic 
ayers which constitute an optical compensation sheet, and are an explanatory view with arrangement- 
-elated [, such as the directions 52 and 53 of orientation of these optical anisotropic layers obtained by 
Fixing the orientation of a liquid crystallinity compound, and the directions 54 and 54a of rubbing of the 
substrate of a liquid crystal cell the direction of the absorption shafts 51 and 51a of a polarizer, / 
detailed ]. 

[01 70] Here, drawing 19 -26 and drawing 35 -38 show the liquid crystal display with which two optical 
anisotropic layers have been arranged between the liquid crystal cell and the polarizer 44 by the side of a 
display (front-face side), and drawings 2727 -34 or drawing 39 -42 show the liquid crystal display with 
which two optical anisotropic layers have been arranged between a liquid crystal cell and polarizer 44a by 
the side of a back light (rear-face side). 

[0171] That is, the optical anisotropic layers 46 and 46a shown by drawing 1 2 , drawing 14 (a), drawing 1 6 
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a), drawing 1 7 (a), drawing 1 5 (a), and drawing 1 8 (a) can be used as the optical anisotropic layer of the 
lirection of orientation chosen from drawing 1 9 R>9-26 and drawing 35 -38, respectively, and an 
trrangement-related combination indicated in drawing can be taken. 

0172] The optical anisotropic layers 46b and 46c shown by drawing 13 , drawing 14 (b), drawing 16 (b), 
Irawing 1717 (b), drawing 15 (b), and drawing 18 (b) can be used as the optical anisotropic layer of the 
lirection of orientation chosen from drawing 27 -34 or drawing 39 -42, respectively, and can be 
;onsidered as the arrangement relation indicated in drawing. 

0173] Although a desirable example explains to a detail more here, it is the same even if it is other 
;ombination. For example, drawing 1616 (a) is raised as one example of desirable lamination. Here, a 
>olarizing plate A is a polarizing plate by the side of a display (front-face side of a panel), and the optical 
compensation sheet B shows the optical compensation sheet of this invention. Liquid crystal cell C 
expresses the liquid crystal cell used for the liquid crystal display of this invention. The polarizing plate D 
ihows the polarizing plate by the side of a back light (rear-face side of a panel). The polarizing plate A 
las composition which sandwiched the polarizer 44 by polarizing plate protection film 43a different from 
he acid-resisting layer 41 which consists of a monolayer or two or more layers, and the polarizing plate 
>rotection film 43 which it has anti-glare layer 42 from the front-face side. 

0174] The optical compensation sheet B is an optical compensation sheet of this invention, and has two 
>ptical anisotropic layers 46 and 46a and base material 45c. The optical anisotropic layer 46 of the 
>ptical compensation sheet B is formed as follows preferably. That is, although not shown in base 
naterial 45c by a diagram, after preparing an orientation layer after applying an under-coating layer 
)referably, applying a liquid crystallinity compound on it and carrying out orientation of this liquid 
crystallinity compound, it is made to fix and an optical anisotropic layer 46 is formed on base material 
\5c. Furthermore, after preparing another orientation layer on an optical anisotropic layer 46, applying a 
iquid crystallinity compound on it and carrying out orientation of this liquid crystallinity compound, it is 
nade to fix and optical anisotropic layer 46a is formed on an optical anisotropic layer 46. As an option, 
optical anisotropic layer 46a prepared on another base material can also be imprinted and produced on 
:he optical anisotropic layer 46 formed on base material 45c. 

$175] Liquid crystal cell C is a liquid crystal cell used for the liquid crystal display of this invention, and 
las the structure where it filled up with liquid crystal 48 between the substrate 47 and the substrate 49. 
[01 76] The polarizing plate D has composition which sandwiched polarizer 44a by polarizing plate 
protection film 50a different from the polarizing plate protection film 50. 

[0177] Moreover, in drawing 19 - drawing 42 , E1, E2, and E3 express respectively the part which can 
arrange the base material for optical anisotropic layers. 

[0178] Although the optical anisotropic layers 46 and 46a of drawing 16 (a) can take the arrangement 
-elation of the optical anisotropic layers 46 and 46a of the direction of orientation chosen from drawing 
19 -26 or drawing 35 -38 as already explained The arrangement in the liquid crystal display of the optical 
anisotropic layers 46 and 46a of drawing 1 6 (a) Since it is expanded remarkably that it is in the relation 
between the direction of orientation of the optical anisotropic layers 46 and 46a shown in the detail by 
drawing 1 9 R> 9, the absorption shaft orientations of Polarizers 44 and 44a, and the direction of rubbing 
of a liquid crystal cell, its angle of visibility is especially desirable. 
[0179] Moreover, the best mode is shown in drawing 20 . 
[0180] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not limited 
to these. 

[0181] The transparence base materials 1 and 2 were produced using the dope constituent 1 of the 
production» following of the example 1 «transparence base materials 1 , 2, and 3. Moreover, the 
transparence base material 3 was produced using this by using the constituent except tinuvin 326 and 
tinuvin 328 as the dope constituent 2 from the following dope constituents 1. 
[0182] 

(Preparation of the dope constituent 1) 
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Cellulose triacetate compounded from the cotton linter (whenever [ acetylation ] 61.0%) 
Section [ 50 / ] Cellulose Triacetate (whenever [ Acetylation ] 61.0%) Compounded from Wood Pulp 
Section [ 50 / ] Tinuvin 326 (Ciba Specialty Chemicals Ultraviolet Ray Absorbent 1) 
Section [ 0.5 / ] Tinuvin 328 (Ciba Specialty Chemicals Ultraviolet Ray Absorbent 2) 
Section [ 0.5 / ] Triphenyl Phosphate (Plasticizer A) The 12 sections Particle silica (200:0.016 
nicrometer Aerosil made from Japanese Aerosil, mat agent 1) The 0.1 sections Methylene chloride The 
160 sections Ethanol The dope constituent 1 of the 40 sections above is fed into a well-closed container, 
and it was made to dissolve completely, keeping warm and stirring under pressurization at 80 degrees C. 
NJext, filter this dope, cool, keep at 31 degrees C, and it casts into homogeneity on an endless stainless 
steel band with a die length of 6m (5.5m of effective length) which was stretched by two drums and to 
-otate. When a solvent is evaporated until the amount of exfoliation residual solvents becomes 50%, it 
sxfoliates in exfoliation tension 9.8 N/m from on a stainless steel band. It was made to dry, making it 
convey by conveyance tension 127 N/m with much rolls, and the cellulose triacetate (TAC) film 
transparence base material 1) of 80 micrometers of thickness was obtained. Moreover, the transparence 
Dase material 2 was similarly produced except adjusting thickness to 40 micrometers. Subsequently, the 
cellulose triacetate (TAC) film (transparence base material 3) of 80 micrometers of thickness was 
obtained by the same approach using the dope constituent 2. 

"0183] Production» of «orientation film By the following approaches, the orientation film was painted on 
;he transparence base material produced above, and the orientation film which gives various orientation 
/vas prepared. 

[0184] (Production of orientation film PA-1) The solution 1 (presentation 1) was painted by wire bar #3 
}n the gelatin under-coating layer of the above-mentioned transparence base material 1 . These were 
dried in 100 degrees C and the warm air during 15 minutes, polarization UV irradiation of the extinction 
-atio 10:1 of 35m J(s) was performed from the direction to which 25 degrees inclined from the film normal 
jsing the polarization UV irradiation machine of USHIO further, and orientation film PA-1 was obtained. 
[0185] 

Solution 1 (presentation 1) 

D olymer A One mass section MEK (methyl ethyl ketone) 90 mass sections Cyclopentanone Nine mass 
sections [0186] 
"Formula 4] 




[0187] Here, relation with the pre tilt angle given to the liquid crystal molecule on the orientation film by 
a polarization exposure and polarization exposure using drawing 1 is explained. 

[0188] In drawing 1 (a), an arrow head 2 expresses the polarization exposure performed in the state of 
the illuminating angle theta 1 from - Y-axis side to a film 1 (orientation film) to + Y-axis side. In addition, 
n this invention, the direction of a projection vector to the film of the direction which carried out the 
Dolarization exposure is made into +Y shaft orientations, and the include angle made from a normal to -Y 
shaft orientations defines the incident angle at that time. 
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'0189] Drawing 1 (b) means carrying out orientation on the film 1 (orientation film) obtained by the 
)olarization exposure shown by the arrow head 2 of drawing 1 (a), so that the liquid crystal molecule 3 
nay have the pre tilt angle theta 2. Then, it generates in +Y shaft orientations of a liquid crystal 
nolecule, and the pre tilt angle theta 2 given to the liquid crystal molecule 3 is defined as an include 
ingle with +Y shaft orientations of a film plane to make. 

'0190] (Production of orientation film PA-2) The solution 2 (presentation 2) was painted by wire bar #3 
>n the gelatin under-coating layer of the above-mentioned transparence base material 1 . These were 
Iried in 100 degrees C and the warm air during 15 minutes, polarization UV irradiation of 50m J(s) was 
>erformed from the direction to which 20 degrees inclined from the film normal further using the USHIO 
>olarization UV irradiation machine, and orientation film PA-2 were obtained. 

;oi9i] 

Solution 2 (presentation 2) 

D olymer B One mass section MEK (methyl ethyl ketone) 90 mass sections Cyclopentanone Nine mass 
sections [0192] 



#193] (Production of orientation film PA-3) The solution 3 (presentation 3) was painted by wire bar #3 
3n the gelatin under-coating layer of the above-mentioned transparence base material 1 . These were 
dried in 1 10 degrees C and the warm air during 15 minutes, polarization UV irradiation of 30mJ(s) was 
Derformed from the film normal further using the USHIO polarization UV irradiation machine, 
subsequently, the 90 degrees of the polarization directions were rotated, polarization UV irradiation was 
Derformed from the direction to which 20 degrees inclined from the film normal, and orientation film PA-3 
were obtained. 
;0194] 

Solution 3 (presentation 3) 

Polymer C One mass section MEK (methyl ethyl ketone) 90 mass sections Cyclopentanone Nine mass 
sections [0195] 
[Formula 6] 



Formula 5] 
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$196] (Production of orientation film PA-4) Orientation film PA-4 were produced like orientation film 
D A-1 except having set the extinction ratio of polarization to 2:1. 

'0197] Evaluation approach» of the orientation property of «liquid crystallinity compound The following 
>rocedures determined the property of the orientation film concerning the optical compensation sheet of 
:his invention, and the orientation property of the liquid crystallinity compound obtained with the 
combination of a liquid crystallinity compound. 

0198] The property of each orientation film was examined using solution LC-1 shown in each orientation 
llm (three kinds) produced above and the following, and solution LC-2. the liquid crystallinity of the liquid 
crystallinity compound of solution LC-1 and LC-2 — being related — each — enantio — fatty tuna — a 
)ick pneumatic layer is discovered. 
$199] 

Presentation of solution LC-1) 

dEK (methyl ethyl ketone) The 89.5 sections Compound 1 The three sections Compound 2 The four 
sections Compound 3 The three sections IRUGAKYUA 369 (made in Tiba Speciality Chemicals) 
fhe 1.5 sections [0200] 



Formula 7] 



CH2=CH- 



O O O CH; 



;0201] 

^ Formula 8] 
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0202] 
Formula 9] 

CH 2 =CH-C-O^CH2-^0-C-CH=CH2 

0203] 

Presentation of solution LC-2) 

\AEK The 89.5 sections Compound 1 The five sections Compound 2 The three sections Compound 3 The 
:hree sections IRUGAKYUA 369 (made in Tiba Speciality Chemicals) 

\s the 1.5 section examination approach, using the slide glass which applied the orientation film, 
espectively, orientation processing was performed, the solvent was dried after applying solution LC-1 
ind LC-2 on the orientation film, observation of an orthoscope image and a conoscope figure was 
>erformed in the liquid crystal temperature requirement using the hot stage, and the tilt angle was further 
neasured by the crystal rotation method. The direction of orientation and measurement result of 
>olarization are shown in Table 1 . 
;0204] 
Table 1] 
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]0205] Production [ of «optical compensation sheet ]» 

Production of the optical compensation sheet 1) Above solution LC-1 was painted using wire bar #3 on 
orientation film PA-1 of the above-mentioned publication. Furthermore, at the room temperature during 
10 seconds, after drying by subsequently to 55-degree C order being calm for 20 seconds 75 degrees C 
r or 30 seconds in this, the film which performed the nitrogen purge for 60 seconds by 98kPa, and was 
stiffened by the ultraviolet rays of 450m J(s) under 0.1% conditions of oxygen densities was produced. In 
:his way, the sheet which has the obtained one-layer liquid crystal orientation layer was set to S-1 . 
[0206] Next, orientation film PA-2 were produced instead of the transparence base material according to 
the above-mentioned approach on this S-1. At this time, the polarization direction of radiation went in 
the direction of +X to the direction which S-1 defined. And the above-mentioned solution LC-2 were 
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>ainted using wire bar #3 on this orientation film. At the room temperature during 10 seconds, after 
frying by subsequently to 55-degree C order being calm for 20 seconds 75 degrees C for 30 seconds in 
his, performed the nitrogen purge for 60 seconds by 98kPa, it was made to harden by the ultraviolet rays 
>f 450m J(s) under 0.1% conditions of oxygen densities, and the optical compensation sheet 1 which has a 
wo-layer liquid crystallinity compound content layer on one side of the transparence base material 1 as 
;hown in drawing 2 was obtained. 

0207] (Production of the optical compensation sheet 2) On orientation film PA-2 of the above- 
nentioned publication, wire bar #3 were used and solution LC-2 were painted. At the room temperature 
kiring 10 seconds, after drying by subsequently to 55-degree C order being calm for 20 seconds 75 
Jegrees C for 30 seconds in this, the film which performed the nitrogen purge for 60 seconds by 98kPa, 
ind was stiffened by the ultraviolet rays of 450m J(s) under 0.1% conditions of oxygen densities was 
>roduced. In this way, the sheet S-2 which has an one-layer liquid crystal orientation layer was obtained. 
Subsequently, on this liquid crystal orientation stratification plane of S-2, apply the adhesives of SK dyne 
1092 (the total product made from ****** Co.), and a glue line is prepared. The liquid crystal orientation 
ayer of sheet S-2' (it produced like S-2 except using a glass substrate for a base material instead of a 
ransparence base material) prepared here one more sheet is imprinted so that the adhesion side of the 
ibove-mentioned glue line may be touched. The optical compensation sheet 2 with which it exfoliates, 
:he glass substrate base material part of the imprinted side is removed, and it has a two-layer optical 
misotropy layer on one side of a transparence base material as shown in drawin g 3 , and the glue line is 
prepared between the optical anisotropy layer was obtained. At this time, the polarization direction of 
adiation of the two-layer eye after an imprint was adjusted so that the direction of +Y of the first S-2 
sheet might be in agreement in the direction of -X of the sheet of one more sheet. 
$208] (Production of the optical compensation sheet 3) As shown below, after forming orientation film 
D A-1 in both sides, every one layer each of optical anisotropy layers was painted on both sides of a base 
naterial. After forming a gelatin under-coating layer in the above-mentioned rear face of S-1, 
specifically, the solution 1 was further painted by wire bar #3. These were dried in 100 degrees C and the 
warm air during 15 minutes, polarization UV irradiation of 35m J(s) was performed from the direction to 
/vhich 25 degrees inclined from the film normal using USHIO polarization UV irradiation equipment further, 
and orientation film PA-1 was formed. The polarization direction of radiation went to the direction of -X, 
n view of the 1 st optical anisotropy layer side. Furthermore, on this PA-1 , wire bar #3 were used, above 
solution LC-1 was painted, the layer which performs same processing and contains a liquid crystallinity 
compound was stiffened, and as shown in drawing 4 , the optical compensation sheet 3 which has an 
Dptical anisotropy layer to both sides of a transparence base material was obtained. 

[0209] (Production of the optical compensation sheet 4) What made reverse sequence of the layer [ 1st ] 
iquid crystallinity compound content layer (the layer near a base material is shown) of the optical 
compensation sheet 1 and a layer [ 2nd ] liquid crystallinity compound content layer was produced. 
Sequential spreading of an orientation layer and the liquid crystallinity compound content layer is carried 
out, and, subsequently sequential spreading of the S-1 -layer orientation layer is carried out so that it 
may specifically become being the same as that of the lamination of S-2. At this time, the polarization 
direction of radiation of the orientation layer of a two-layer eye was performed towards the direction of - 
X, and produced the optical compensation sheet 4 as shown in drawing 6 . 

[0210] Each layer which stiffened the layer containing each liquid crystallinity compound was an optical 
anisotropy layer of 0.9 micrometers of thickness. 

[0211] The average tilt angle of these films was measured using KOBRA made from the Oji measurement. 
The average tilt angle only for an optical anisotropy layer of an optical compensation sheet deducted and 
asked for the retardation of a base material. Drawing 5 explains measurement of the above-mentioned 
average tilt angle. Drawing 5 shows the result of having measured the retardation value of the optical 
anisotropy layer obtained by carrying out orientation immobilization of the above LC-1 on orientation 
| ayer PA-1. When the tilt angle of the liquid crystallinity compound which has forward 1 axial optically is 
changing continuously to the thickness direction of a sheet so that this drawing 5 may see, it is possible 
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:hat an average tilt angle is synonymous with the include angle which sets a revolving shaft as the phase 
eading shaft of an optical sheet, measures the retardation within a perpendicular field from [ of stratum 
;haft orientations ] measurement, and takes that maximum. Moreover, since the tilt angle of a liquid 
crystallinity compound changes continuously, the optical anisotropy layer will not have an optical axis as 
i layer. 

t)212] (Production of the optical compensation sheet 5) The same processing as production of 
orientation film PA-1 was performed using the transparence base material 2. The sheet which paints LC- 
I by the same approach as S-1 on the orientation film obtained as a result, and has an optical anisotropy 
ayer by the same approach as S-1 was obtained. Furthermore, adhesives were painted by wire bar #3 S- 
I, and it pasted together so that the optical anisotropy layers of S-1 prepared one more sheet might 
>ecome inside, and the optical compensation sheet 5 of a configuration of pinching an optical anisotropy 
ayer two-layer with a base material as shown in drawing 7 was produced. It was made for the direction 
cf -X of S-1 and direction of +Y of another side of the pasting direction in which the glue line was 
prepared to correspond. 

'0213] (Production of the comparison sheets 1, 2, and 3) As an example of a comparison, what made S- 
:wo-layer the 1st layer of the optical compensation sheet 1, the thing which made the 1st layer of the 
optical compensation sheet 2 S-1 layer, and the thing which made S-two-layer one side of the optical 
compensation sheet 3 were produced. These were made into the comparison sheet 1, the comparison 
sheet 2, and the comparison sheet 3, respectively. 

*0214] The direction of orientation of the optical anisotropy compound in the inside of a two-layer optical 
anisotropy layer crosses at 90 degrees mutually in the field about each of the optical compensation 
sheets 1-5 of this invention obtained above, and the comparative sheets 1-3 (it is said that it lies at right 
angles). 

'021 5] «angle-of-visibility evaluation approach» Angle-of-visibility measurement was performed about 
:he optical compensation sheets 1 -5 produced above and the comparative optical compensation sheets 
I -3. 

*0216] If it specifically pastes together so that the shaft of an optical compensation sheet may be in 
agreement with the transparency shaft of a polarizer, for example, it becomes in the case of the optical 
compensation sheet 1, as the direction of orientation of a liquid crystallinity compound shows drawing 8 , 
t is the NEC 15 inch display Multi. Sync To LCD 1525 J, after removing the optical compensation film 
currently pasted together beforehand, it stuck there, and the angle of visibility was measured by EZ- 
contrast made from ELDIM. The contrast ratio at the time of the white display of a liquid crystal panel 
and a black display expressed the angle of visibility in the range of the angle of inclination from [ to the 
>anel side which shows ten or more ] a normal. 

#217] The optical compensation sheet 1 which drawing 8 shows is an explanatory view showing the 
optical compensation sheet in the condition of having made the liquid crystal cell rivaling (however, not 
>hown [ the liquid crystal cell ]). 

[0218] In each drawing, the front view in the condition of having stuck the drawing 8 (a) optical 
compensation sheet on the liquid crystal cell is expressed, and drawing 8 (b) expresses the sectional view 
/vhen observing an optical compensation sheet from the condition with one side parallel to 5 of an optical 
compensation sheet. The arrow head 33 which looks at the arrow head 22 shown as a continuous line 
from an observer side, shows the direction of orientation of a liquid crystallinity compound in which it is 
ocated to the front, and is shown by the dotted line shows the direction of orientation of the liquid 
crystallinity compound which sees from an observer and is located in the back. 

[0219] The front view of drawing 8 (a) is an explanatory view showing that the direction of orientation of 
3 two-layer liquid crystallinity compound crosses respectively in the optical compensation sheet of this 
nvention. Moreover, the sectional view of drawing 8 (b) Although the include angle of the direction of 
orientation of the liquid crystallinity compound of two layers each and a sheet surface to make increases 
Dr decreases continuously or gradually to the thickness direction of an optical compensation sheet, the 
reduction or increment is the explanatory view showing that a two-layer liquid crystal compound changes 
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n the direction which conflicts mutually. 

'0220] As for each optical compensation sheet of this invention, the angle of visibility on either side 
showed the good value of 35 degrees or more 45 degrees or more and the bottom 60 degrees or more 
ind a top as a result of angle-of-visibility measurement. On the other hand, about three kinds of 
examples of a comparison, all, the angle-of-visibility properties from a longitudinal direction differed 
emarkably, and were remarkably inferior in all as compared with the angle of visibility of this invention. 
'0221] After painting orientation film PA-1 and PA-3 on each field of the transparence base material 3 
espectively so that it may be shown below in the example 2 (production of the optical compensation 
sheet 6), every one layer each of optical anisotropy layers shown below was painted on both sides of a 
>ase material. At this time, after making the orientation film both sides with **, only one exposure 
actuation performed polarization UV irradiation for making a stacking tendency give the orientation film. 
t>222] Specifically, the gelatin thin film (0.1 micrometers) was first painted on both sides of the 
ransparence base material 3 produced in the example 1 . Subsequently, the layer before the polarization 
exposure of PA-1 was formed in one field. Then, the layer before the polarization exposure of PA-3 was 
ormed like this rear face. Then, polarization ultraviolet rays were irradiated from the one side side at 
;his. 

0223] In this way, above solution LC-1 was painted on the field of both obtained transparence base 
naterials 3 by which orientation processing was carried out one by one using wire bar #3, the layer which 
>erforms same processing and contains a liquid crystallinity compound like the case of the optical 
compensation sheet 3 of an example 1 was stiffened, and the optical compensation sheet 6 which has an 
optical anisotropy layer to both sides of a transparence base material of structure as shown in drawing 9 
was obtained. When the angle-of-visibility property of this sheet was measured, the angle of visibility on 
either side all showed the good value of 35 degrees or more 45 degrees or more and the bottom 60 
Jegrees or more and a top like the optical compensation sheet 3. 

0224] (Production of the optical compensation sheet 7) The orientation film was produced like 
production of the above-mentioned publication of orientation film PA-1 using the transparence base 
material 2. The sheet which paints by the same approach as S-1 which used solution LC-1 on the 
obtained orientation film at the time of production of the optical compensation sheet 1, and has an 
optical anisotropy layer by the same approach as S-1 was obtained. Furthermore, adhesives were painted 
>y wire bar #3 S-1, and it pasted together so that the transparence base materials of S-1 prepared one 
nore sheet might become inside, and the optical compensation sheet 7 of a configuration of that a two- 
ayer optical anisotropy layer as shown in drawing 10 becomes outside was produced. It was made for the 
direction of -X of S-1 and direction of +Y of another side of the pasting direction in which the glue line 
was prepared to correspond. 

$225] (Production of the optical compensation sheet 8) The optical compensation sheet 8 as shown in 
drawing 1 1 was produced like production of the optical compensation sheet 3 except using PA-4 as 
Drientation film. 

!0226] About each of the optical compensation sheets 6-8 of this invention obtained above, the direction 
of orientation of the optical anisotropy compound in the inside of a two-layer optical anisotropy layer 
crosses at 90 degrees mutually in the field (it is said that it lies at right angles). 

[0227] Moreover, about each wavelength dispersion property of the optical compensation sheets 1-8 
Droduced in the example 1 and the example 2, and the comparative optical compensation sheets 1-3, the 
'esult measured using the KOBRA measurement made from the Oji measurement is shown in Table 2. 
[0228] 
[Table 2] 
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.0229] The gelatin thin film (0.05 micrometers) was painted on both sides of the triacetyl cellulose 
ransparence base material long picture object (18cmx500m) of 80 micrometers of thickness prepared 
jsing the example 3 dope constituent 1 , and with the reduced pressure extrusion spreading method, it 
applied with 10m line speed for /, and dried at 110 degrees C so that it might become 0.1 micrometers of 
iesiccation thickness about orientation film PA-2. And after the desiccation process, 25 degrees of 
jltraviolet rays which carried out the linearly polarized light were made to incline from [ of a base 
material ] a normal, further, as the polarization shaft lapped with the include angle of 45 degrees, it was 
rradiated in the travelling direction in Rhine, and optical orientation processing was continuously 
)erformed to this base material. 

0230] Solution LC-2 were applied for this sheet with 10m line speed for /with the reduced pressure 
extrusion method still more nearly similarly, it was calm, and after 30-second desiccation, heat treatment 
vas continuously performed for 30 seconds at 75 degrees C, and after carrying out a nitrogen purge for 
10 seconds by kPa, the film of 55 degrees stiffened by the ultraviolet rays of 450m J(s) under 0.1% 
conditions of 98 oxygen densities was produced and rolled round. Spreading, desiccation, and polarization 
jltraviolet-rays exposure were again performed [ this long sheet ] for orientation film PA-2 on the same 
conditions like the rear-face side, solution LC-2 were applied on the subsequently still more nearly same 
approach and conditions, after desiccation and a nitrogen purge, ultraviolet curing was carried out and 
:he optical compensation sheet long picture object which has the optical anisotropy layer made to form 
n both sides on the same conditions was obtained. 

X>231] The direction of orientation of this sheet lies at right angles at 90 degrees respectively on both 
sides of a base material, and the hybrid gestalt is fixed as follows from each property of the orientation 
T \\rt) and a liquid crystallinity compound, as the example 1 showed. That is, the base material flat surface 
and the include angle to make increase toward the base material part (central part) first, and serve as an 
Drientation gestalt which decreases in order on both sides of the base material in the opposite side. 
[0232] These sheets were cut down, and when it has arranged to the liquid crystal panel used in the 
example 1 and the angle-of-visibility property was evaluated so that it might become in the direction of 
Drientation of the same liquid crystal compound layer as the optical compensation sheet 2 produced in 
the example 1, the angle of visibility on either side all showed the good value of 35 degrees or more 45 
degrees or more and the bottom 60 degrees or more and a top like the optical compensation sheets 1-6. 
[0233] 

[Effect of the Invention] The liquid crystal display with which the optical compensation sheet which can 
improve coloring of the screen at the time of seeing a property [ an angle of visibility ], i.e., from slant, 
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and the reversal of light and darkness simple only by one sheet by this invention is offered, and an angle 
Df visibility is remarkably improved using them was able to be offered. 



.Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS — — 

[Claim(s)] ^ — — 

[Claim 1] Orientation is carried out so that the include angle of the optical axis of liquid crystallinity 
compound A and this optical compensation sheet surface to make may increase continuously or gradually 
to the thickness direction of this optical compensation sheet in the optical compensation sheet which 
has an optical anisotropy layer on a base material. The optical anisotropy layer A containing the optical 
anisotropy compound A formed by fixing the orientation of liquid crystallinity compound A Orientation is 
carried out so that the include angle of the optical axis of the liquid crystallinity compound B and this 
optical compensation sheet surface to make may decrease continuously or gradually to the thickness 
direction of this optical compensation sheet. It has the optical anisotropy layer B containing the optical 
anisotropy compound B formed by fixing the orientation of the liquid crystallinity compound B. The optical 
compensation sheet characterized by being arranged so that each of these optical anisotropy layers A 
and B may be in contact with at least one optical orientation layer and the direction of orientation within 
each optical anisotropy compound A in these optical anisotropy layers A and B and the field of B may 
cross at the include angle of 80 - 100 degrees mutually. 

[Claim 2] The optical compensation sheet according to claim 1 characterized by optical anisotropy 
sompound A or the orientation condition of the optical anisotropy compound B being a mono-domain or 
two or more domains 0.1 micrometers or less. 

.Claim 3] The optical compensation sheet according to claim 1 or 2 characterized by arranging the optical 
anisotropy layers A and B only in one field of a liquid crystal cell. 

.Claim 4] An optical compensation sheet given in any 1 term of claims 1-3 to which liquid crystallinity 
pompound A and B are respectively characterized by being optically uniaxial [ forward ] optically. 
.Claim 5] An optical compensation sheet given in any 1 term of claims 1-3 to which liquid crystallinity 
;ompound A and B are respectively characterized by being optically biaxial optically. 
Claim 6] An optical compensation sheet given in any 1 term of claims 1-3 to which liquid crystallinity 
jompound A and B are respectively characterized by being optically uniaxial [ negative ] optically 
Claim 7] An optical compensation sheet given in any 1 term of claims 1-3 characterized by for one side 
>f liquid crystallinity compound A and B being optically uniaxial [ forward ] optically, and another side 
>eing optically biaxial optically. 

Claim 8] The include angle of the direction and this optical compensation sheet surface which show the 
naximum of the refractive index in the index ellipsoid of the quality of the material A which has form 
nrefringence in the optical compensation sheet which has an optical anisotropy layer on a base material 
o make the optical anisotropy layer A which carried out orientation so that it might increase 
:ontinuously or gradually to the thickness direction of this optical compensation sheet — and The 
nclude angle of the direction and this optical compensation sheet surface which show the maximum of 
he refractive index in the index ellipsoid of the quality of the material B which has form birefringence to 
nake It has the optical anisotropy layer B which carried out orientation so that it might decrease 
: ontinuously or gradually to the thickness direction of this optical compensation sheet. Each of these 
.ptical anisotropy layers A and B is in contact with at least one optical orientation layer. And the optical 
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compensation sheet characterized by being arranged so that each direction of orientation in this optical 
compensation sheet surface of the quality of the materials A and B which have the form birefringence of 
these optical anisotropy layers A and B may cross at the include angle of 80- 100 degrees mutually. 
[Claim 9] The optical compensation sheet according to claim 8 characterized by arranging the optical 
anisotropy layers A and B only in one field of a liquid crystal cell. 

[Claim 10] The optical orientation layers A and B which carried out optical orientation processing so that 
it might cross at the include angle of 80- 100 degrees mutually are minded. The optical anisotropy 
compound A in which liquid crystallinity compound A and B have been arranged respectively, and liquid 
crystallinity compound A and the orientation of B were fixed and formed, An optical compensation sheet 
given in any 1 term of claims 1-9 characterized by being arranged so that it may have the optical 
anisotropy layers A and B which contain B respectively and these optical anisotropy layers A and B may 
counter on both sides of a base material. 

[Claim 11] The optical orientation layers A and B which carried out optical orientation processing so that 
it might cross at the include angle of 80- 100 degrees mutually are minded. The optical anisotropy 
compound A in which liquid crystallinity compound A and B have been arranged respectively, and liquid 
crystallinity compound A and the orientation of B were fixed and formed, An optical compensation sheet 
given in any 1 term of claims 1-9 characterized by having the optical anisotropy layers A and B which 
contain B respectively, and arranging these optical anisotropy layers A and B at the one side side of a 
base material. 

[Claim 12] The optical orientation layers A and B which carried out optical orientation processing so that 
it might cross at the include angle of 80- 100 degrees mutually are minded. The optical anisotropy 
compound A in which liquid crystallinity compound A and B have been arranged respectively, and liquid 
crystallinity compound A and the orientation of B were fixed and formed, An optical compensation sheet 
given in any 1 term of claims 1-9 characterized by for the optical anisotropy layers A and B which 
contain B respectively being pinched by two base materials, and arranging them. 
[Claim 13] An optical compensation sheet given in any 1 term of claims 1 0-1 2 to which the optical 
Drientation layer to which orientation of liquid crystallinity compound A and the B is carried out is 
'espectively characterized by being the optical orientation layer A which gives the pre tilt angle of 44 or 
ess degrees, or being the optical orientation layer B which gives the pre tilt angle of 45 degrees or more 
■espectively. 

.Claim 14] The optical anisotropy layer A which liquid crystallinity compound A is arranged on the optical 
srientation layer A which gives the pre tilt angle of 44 or less degrees to one side of a base material, and 
:his optical orientation layer A, and has the fixed liquid crystal layer A The liquid crystallinity compound B 
s arranged on the optical orientation layer B which gives the pre tilt angle of 45 degrees or more, and 
:his optical orientation layer B. The optical compensation sheet according to claim 11 or 12 characterized 
>y the direction of orientation in the optical compensation sheet surface of the optical anisotropy layer B 
vhich has the fixed liquid crystal layer B crossing at the include angle of 80 - 100 degrees mutually. 
Claim 15] An optical compensation sheet given in any 1 term of claims 1-14 characterized by specifying 
he direction of orientation of the optical anisotropy layer which touches an optical orientation layer by 
tolarization exposure. 

Claim 16] The optical compensation sheet according to claim 15 characterized by carrying out the 
•olarization exposure of the extinction ratio using the high polarization ultraviolet radiation of degree of 
tolarization from 2:1. 

Claim 17] The optical compensation sheet according to claim 15 characterized by using as polarization 
he ultraviolet rays by which the linearly polarized light was carried out. 

Claim 18] An optical compensation sheet given in any 1 term of claims 15-17 characterized by at least 
>ne optical orientation layer containing the compound which carries out photodimerization by the 
exposure of the linearly polarized light. 

Claim 19] An optical compensation sheet given in any 1 term of claims 1-18 to which at least one 
ptical orientation layer is characterized by giving the direction of orientation of the optical anisotropy 
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layer which touches this optical orientation layer to an abbreviation parallel direction to the polarization 
direction. 

[Claim 20] An optical compensation sheet given in any 1 term of claims 1-19 to which at least one 
optical orientation layer is characterized by containing a coumarin derivative. 

[Claim 21] An optical compensation sheet given in any 1 term of claims 1-18 characterized by at least 
one optical orientation layer being what gives the direction of orientation of the optical anisotropy layer 
which touches this optical orientation layer in the abbreviation rectangular cross direction to the 
polarization direction. 

[Claim 22] claim 1- to which at least one optical orientation layer is characterized by containing a 
cmnamic acid derivative — an optical compensation sheet given in any 1 term of 18 and 21. 
[Claim 23] An optical compensation sheet given in any 1 term of claims 15-22 characterized by at least 
one optical orientation layer containing the compound which carries out a photolysis reaction by the 
exposure of the linearly polarized light. 

[Claim 24] It has the optical orientation layers A and B, and this optical orientation layer A is given to an 
abbreviation parallel direction to the polarization direction which irradiated the direction of orientation of 
the optical anisotropy layer A which touches this optical orientation layer A. This optical orientation layer 
B An optical compensation sheet given in any 1 term of claims 1-23 characterized by giving in the 
abbreviation rectangular cross direction to the polarization direction which irradiated the direction of 
orientation of the optical anisotropy layer B which touches this optical orientation layer B. 
[Claim 25] The optical compensation sheet according to claim 24 characterized by for one layer of the 
optical orientation layers A and B containing a coumarin derivative, and other layers containing a 
cinnamic acid derivative. 

[Claim 26] The optical orientation layer A is what gives the direction of orientation of the optical 
anisotropy layer A to an abbreviation parallel direction to the irradiated polarization direction. The optical 
orientation layer B The optical compensation sheet according to claim 10 characterized by what the 
direction of orientation of the optical anisotropy layer B is given in the abbreviation rectangular cross 
direction to the irradiated polarization direction, and these optical orientation layers A and B were 
rradiated for by polarization of the same direction being simultaneous or one by one. 
.Claim 27] The optical compensation sheet according to claim 26 characterized by for one layer of the 
sptical orientation layers A and B containing a coumarin derivative, and other layers containing a 
jinnamic acid derivative. 

Claim 28] An optical compensation sheet given in any 1 term of claims 1-27 characterized by producing 
:he polarization direction through the process which performs orientation processing using a respectively 
Jifferent optical orientation layer produced by exposing multiple times. 

Claim 29] The optical compensation sheet characterized by using the process which has the following 
>rocess (1). (2), and (3) in producing an optical compensation sheet given in any 1 term of claims 1-9 and 
:laims 12-27. 

1) Form the optical anisotropy layer A fixed on the temperature conditions to which liquid crystallinity 
;ompound A discovers a liquid crystal phase on a base material A through the orientation layer A which 
:arned out orientation processing. (2) The optical anisotropy layer B fixed on the temperature conditions 
o which the liquid crystallinity compound B discovers a liquid crystal phase on a base material B through 
he orientation layer B which carried out orientation processing is formed. (3) At least one layer chosen 
rom a direct or adhesiveness layer, a glue line, and other layers in the Ath page of an optical anisotropy 
ayer and the Bth page of an optical anisotropy layer is minded, and it is made to rival so that the 
lirection of orientation in this optical compensation sheet surface may cross at the include angle of 80 - 
00 degrees mutually. 

Claim 30] claim 1- the optical compensation sheet characterized by producing according to the process 
ontaining following (1) - (4) in producing an optical compensation sheet given in any 1 term of 9. 1 1. and 
5-28. 

1) Fix on the temperature conditions to which liquid crystallinity compound A discovers a liquid crystal 
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phase on a base material A through the orientation layer A which carried out orientation processing. 
Form the optical anisotropy layer A containing the formed optical anisotropy compound A, and it fixes on 
the temperature conditions to which the liquid crystallinity compound B discovers a liquid crystal phase 
on the (2) base material B through the orientation layer B which carried out orientation processing. Form 
the optical anisotropy layer B containing the formed optical anisotropy compound B, and a direct or 
adhesiveness layer, a glue line, or other layers are minded for the optical anisotropy layer B on (3) optical 
anisotropy layer A. It imprints so that the direction of orientation in this optical compensation sheet 
surface may cross at the include angle of 80- 100 degrees mutually, and the (4) base material A or a 
base material B is exfoliated. 

[Claim 31] An optical compensation sheet given in any 1 term of claims 1-30 characterized by for a base 
material being a transparence base material, and being isotropy optically substantially. 
[Claim 32] An optical compensation sheet given in any 1 term of claims 1-30 to which a base material is 
a transparence base material, and this base material is characterized by having [ of said base material ] 
an optical axis in within the limits with an inclination of 1 0 degrees from a normal. 

[Claim 33] An optical compensation sheet given in any 1 term of claims 1-30 characterized by having the 
negative optically uniaxial optical property which a base material is a transparence base material and has 
an optical axis in the direction of a normal of an optical compensation sheet. 

[Claim 34] An optical compensation sheet given in any 1 term of claims 1-30 which a base material is a 
transparence base material, and are characterized by this base material showing biaxial nature optically. 
[Claim 35] The manufacture approach of the optical compensation sheet characterized by having 
following process (1) - (4), and performing continuous spreading on a long base material. 
(1) Apply an orientation layer continuously through direct or other layers on this long base material. (2) 
Perform optical orientation processing in the direction of slant for this orientation layer at the include 
angle of 45 abbreviation to the direction of a long picture of this base material, and a liquid crystallinity 
compound is continuously applied on (3) this orientation layer. It fixes on the temperature conditions 
which discover a liquid crystal phase, it turns up by the line of the arbitration on this base material side 
parallel to the direction of a long picture of (4) this base material, and pastes together through a direct or 
adhesiveness layer or other layers. 

[Claim 36] The optical compensation sheet which is characterized by using the manufacture approach 
according to claim 35 in producing an optical compensation sheet given in any 1 term of claims 1-10 and 
slaims 12-23. 

.Claim 37] The manufacture approach of the optical compensation sheet characterized by having 
following process (1) - (4), and performing continuous spreading on a long base material. 
.1) Apply an orientation layer continuously through direct or other layers on this long base material. (2) 
Perform optical orientation processing in the direction of slant for this orientation layer at the include 
angle of 45 abbreviation to the direction of a long picture of this base material, and a liquid crystallinity 
;ompound is continuously applied on (3) this orientation layer. It fixes on the temperature conditions 
vhich discover a liquid crystal phase, and the fields which have this optical anisotropy layer for these 
jase materials of (4) long pictures, or these base material sides are directly pasted together through an 
jdhesive layer or other layers. 

Claim 38] The optical compensation sheet which is characterized by using the manufacture approach 
iccording to claim 37 in producing an optical compensation sheet given in any 1 term of claims 1-9 11 
ind 1 2. and 1 4-23. 

Claim 39] In producing an optical compensation sheet according to claim 30 two long sheets A base 
naterial A It uses as a base material B. On one [ each ] field of this base material A and this base 
naterial B The optical anisotropy layer A The manufacture approach of the optical compensation sheet 
:haracterized by separating and removing one of base materials after [ this ] forming the optical 
inisotropy layer B respectively, and while base-material B Accepting it and pasting together by ****ing a 
ield outside respectively, this base material A and. 

Claim 40] The manufacture approach of an optical compensation sheet given in any 1 term of claims 35, 
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37, and 39 characterized by using substantially the transparence base material which is isotropy optically 
as a base material. 

[Claim 41] The optical compensation sheet characterized by being produced using the manufacture 
approach of an optical compensation sheet according to claim 40. 

[Claim 42] The manufacture approach of an optical compensation sheet given in any 1 term of claims 35, 
37, and 39 to which a base material is a transparence base material, and this base material is 
characterized by having [ of said base material ] an optical axis in within the limits with an inclination of 
10 degrees from a normal. 

[Claim 43] The optical compensation sheet characterized by being produced using the manufacture 
approach of an optical compensation sheet according to claim 42. 

[Claim 44] The manufacture approach of the optical compensation sheet of any 1 term of claims 35, 37, 
and 39 characterized by having the negative optically uniaxial optical property which a base material is a 
transparence base material and has an optical axis in the direction of a normal of an optical 
compensation sheet. 

[Claim 45] The optical compensation sheet characterized by being produced using the manufacture 
approach of an optical compensation sheet according to claim 44. 

[Claim 46] The optical compensation sheet which is characterized by using the manufacture approach 
according to claim 44 in producing an optical compensation sheet according to claim 43. 
[Claim 47] The manufacture approach of an optical compensation sheet given in any 1 term of claims 35, 
37, and 39 which a base material is a transparence base material, and are characterized by having biaxial 
nature optically. 

[Claim 48] The optical compensation sheet characterized by being produced using the manufacture 
approach of an optical compensation sheet according to claim 47. 

[Claim 49] An optical compensation sheet given in claims 1-34 characterized by the retardation value 
CRtD of the thickness direction of a base material expressed with the following general formula (1) being 
5nm - 250nm, and any 1 term of 36, 38, 41, 43, 45, 46, and 48. 
General formula (1) 

k directions whose nx1 is the maximum refractive-index direction in a field, and nyl are the refractive 
ndexes of the direction of y which is the direction of [ within a field perpendicular to x directions ] among 
a Rt1=(nx1+ny1) (/2-nz1) xd1[type. nz1 is the refractive index of the thickness direction, and d1 is the 
thickness (nm) of a base material. ] 

.Claim 50] An optical compensation sheet given in claims 1-34 to which the retardation value (Rt2) of the 
ihickness direction of an optical compensation sheet expressed with the following general formula (2) is 
characterized by being 20nm - 900nm, and any 1 term of 36, 38, 41, 43, 45, 46, and 48. 
3eneral formula (2) 

< directions whose nx2 is the maximum refractive-index direction in a field, and ny2 are the refractive 
ndexes of the direction of y which is the direction of [ within a field perpendicular to x directions ] among 
* Rt2=(nx2+ny2) (/2-nz2) xd2[type. nz2 is the refractive index of the thickness direction, and d2 is the 
Jiickness (nm) of an optical compensation sheet. ] 

Claim 51] An optical compensation sheet given in claims 1-34 characterized by for the retardation value 
Rt1) of the thickness direction of a base material expressed with said general formula (1) being 5nm - 
>50nm, and the retardation value (Rt2) of the thickness direction of an optical compensation sheet 
jxpressed with said general formula (2) being 20nm - 900nm, and any 1 term of 36, 38, 41, 43, 45, 46, and 
IS. 

Claim 52] The optical compensation sheet according to claim 50 or 51 characterized by for the 
etardation value (RtD of the thickness direction of a base material expressed with said general formula 
1) being 5nm - 250nm, and the retardation value (Rt2) of the thickness direction of an optical 
;ompensation sheet expressed with said general formula (2) being 20nm - 900nm. 

Claim 53] Claims 1-34 characterized by for a base material being a transparence base material, and the 
irincipal component of this transparence base material being cellulose ester, 36, 38, 41, 43, 45 and 46, 
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and a publication or a publication at the manufacture approach of the optical compensation sheet of any 
1 term of claims 35, 37. 39, 40. 42, 44, and 47 in any 1 term of 48-52 optical compensation sheet. 
[Claim 54] Claims 1-34 characterized by arranging an optical compensation sheet between the eels of a 
polarizer and the liquid crystal panel for a drive, and arranging each direction of orientation of the optical 
anisotropy layers A and B at a transparency shaft, an abbreviation rectangular cross, and abbreviation 
parallel of this polarizer, 36, 38, 41. 43. 45 and 46. and an optical compensation sheet given in any 1 term 
of 48—53. 

[Claim 55] The optical compensation sheet which is characterized by using the manufacture approach of 
the optical compensation sheet a publication for any 1 term of claims 35, 37, 39, 40, 42, 44, and 47 in 
producing an optical compensation sheet according to claim 54. 

[Claim 56] In the optical compensation sheet with which it has the two-layer optical [ at least ] 
anisotropy layer which was made to carry out orientation of the liquid crystallinity compound, and was 
formed on the base material, and this two-layer optical anisotropy layer is arranged only in one field of a 
liquid crystal cell (1) When it sees this two-layer one from one field of this optical compensation sheet, 
one layer It is the layer which carried out orientation so that the include angle of the optical axis of this 
liquid crystallinity compound and this optical compensation sheet surface to make might decrease 
continuously or gradually to the thickness direction of this optical compensation sheet. The layer of 
another side It is the layer which carried out orientation so that it might increase continuously [ this 
include angle ] or gradually. And it is arranged so that the direction of orientation within the field of said 
two-layer liquid crystallinity compound may cross at the include angle of 80- 100 degrees mutually (2) 
The ratio (R0 (480)/R0 (590)) of the retardations R0 (590) and R0 (480) within a field defined in this 
optical compensation sheet by the following formula (3) in the wavelength of 590nm and the wavelength 
of 480nm The following type (4), The optical compensation sheet characterized by showing the 
wavelength dispersion property that (5) is filled. 

Formula (3) R0=(nx-ny) *d type (4) R0(590)-R0 (480)<=45nm type (5) The direction of X whose nx is the 
maximum refractive-index direction in a field, and ny are the refractive indexes of the direction of y 
A,hich is the direction of [ within a field perpendicular to the direction of X ] among 0.7 <=R0 (480) / R0 
[590) <~1 .4[type. d expresses thickness. ] 

.Claim 57] In the optical compensation sheet with which it has the two-layer optical [ at least ] 
anisotropy layer which was made to carry out orientation of the liquid crystallinity compound, and was 
•ormed on the base material, and this two-layer optical anisotropy layer is arranged only in one field of a 
iquid crystal cell (1) When it sees this two-layer one from one field of this optical compensation sheet, 
5ne layer It is the layer which carried out orientation so that the include angle of the optical axis of this 
iquid crystallinity compound and this optical compensation sheet surface to make might decrease 
continuously or gradually to the thickness direction of this optical compensation sheet. The layer of 
mother side It is the layer which carried out orientation so that it might increase continuously [ this 
nclude angle ] or gradually. And it is arranged so that the direction of orientation within the field of said 
:wo-layer liquid crystallinity compound may cross at the include angle of 80- 100 degrees mutually (2) 
rhe ratio (R0 (480)/R0 (590)) of the retardations R0 (590) and R0 (480) within a field defined in this 
>ptical compensation sheet by said formula (3) in the wavelength of 590nm and the wavelength of 480nm 
5aid formula (4), Claims 1-34 characterized by showing the wavelength dispersion property that (5) is 
illed, 36, 38, 41, 43, 45 and 46, and an optical compensation sheet given in any 1 term of 48-55. 
Claim 58] In the optical compensation sheet with which it has the two-layer optical [ at least ] 
inisotropy layer which was made to carry out orientation of the liquid crystallinity compound, and was 
brmed on the base material, and this two-layer optical anisotropy layer is arranged only in one field of a 
iquid crystal cell (1) When it sees this two-layer one from one field of this optical compensation sheet, 
me layer It is the layer which carried out orientation so that the include angle of the optical axis of this 
quid crystallinity compound and this optical compensation sheet surface to make might decrease 
continuously or gradually to the thickness direction of this optical compensation sheet The layer of 
mother side It is the layer which carried out orientation so that it might increase continuously [ this 
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include angle ] or gradually. And it is arranged so that the direction of orientation within the field of said 
two-layer liquid crystallinity compound may cross at the include angle of 80 - 100 degrees mutually. (2) 
The direction of [ in said optical compensation sheet surface which intersects perpendicularly with the 
X-axis and this X-axis the direction where the refractive index in an optical compensation sheet surface 
serves as max ] Y-axis, When the Z-axis is set as the direction of a normal and the point (it is also called 
a zero) that this X-axis, this Y-axis, and this Z-axis cross from the point of the arbitration on YZ flat 
surface formed on an optical compensation sheet surface is observed, It asks for the include angle 
(theta) from which the retardation value within a field in the wavelength of 590nm (Re) defined by the 
following formula (6) of a perpendicular field to the observation direction serves as min. The optical 
compensation sheet characterized by showing the wavelength dispersion property that the retardation 
value within a field in 590nm (Re (590)) measured at this include angle (theta) and the retardation value 
within a field in 480nm (Re (480)) fill the following formula (7) and the following formula (8). 
Formula (6) Re=(nx3-ny3) *d type (7) Re(590)-Re(480) <=45nm type (8) Inside of 0.7 <=Re (480) / Re 
(590) <=1.4[type t nx3 is the maximum refractive index in the wavelength of 590nm within the flat surface 
(it is not necessarily a sheet surface) where the direction of incidence in said optical compensation sheet 
serves as a normal, and ny3 is the minimum refractive index in the wavelength of 590nm within this flat 
surface, d expresses thickness. ] 

[Claim 59] In the optical compensation sheet with which it has the two-layer optical [ at least ] 
anisotropy layer which was made to carry out orientation of the liquid crystallinity compound, and was 
formed on the base material, and this two-layer optical anisotropy layer is arranged only in one field of a 
liquid crystal cell (1) When it sees this two-layer one from one field of this optical compensation sheet, 
one layer It is the layer which carried out orientation so that the include angle of the optical axis of this 
liquid crystallinity compound and this optical compensation sheet surface to make might decrease 
continuously or gradually to the thickness direction of this optical compensation sheet. The layer of 
another side It is the layer which carried out orientation so that it might increase continuously [ this 
include angle ] or gradually. And it is arranged so that the direction of orientation within the field of said 
two-layer liquid crystallinity compound may cross at the include angle of 80- 100 degrees mutually. (2) 
The direction of [ in said optical compensation sheet surface which intersects perpendicularly with the 
X-axis and this X-axis the direction where the refractive index in an optical compensation sheet surface 
serves as max ] Y-axis, When the Z-axis is set as the direction of a normal and the point (it is also called 
a zero) that this X-axis, this Y-axis, and this Z-axis cross from the point of the arbitration on YZ flat 
surface formed on an optical compensation sheet surface is observed, It asks for the include angle 
[theta) from which the retardation value within a field in the wavelength of 590nm (Re) defined by said 
formula (6) of a perpendicular field to the observation direction serves as min. Measured at this include 
angle (theta). The retardation value within a field in 590nm Claims 1-34, 36, 38, 41, 43, 45, 46 which are 
characterized by showing the wavelength dispersion property that (Re (590)) and the retardation value 
/vithin a field in 480nm (Re (480)) fill said formula (7) and said formula (8) And an optical compensation 
sheet given in any 1 term of 48-55. 

[Claim 60] The ratio (R0 (480)/R0 (590)) of the retardations R0 (590) and R0 (480) within a field defined 
>y said formula (3) in the wavelength of 590nm and the wavelength of 480nm Said formula (4), It asks for 
:he include angle (theta) from which the retardation value within a field in the wavelength of 590nm (Re) 
/vhich fills (5) and is defined by said formula (6) serves as min. Measured at this include angle (theta). 
3laim 56 characterized by showing the wavelength dispersion property that the retardation value within a 
leld in 590nm (Re (590)) and the retardation value within a field in 480nm (Re (480)) fill said formula (7) 
and said formula (8) Or an optical compensation sheet according to claim 58. 

[Claim 61] The ratio (R0 (480)/R0 (590)) of the retardations R0 (590) and R0 (480) within a field defined 
>y said formula (3) in the wavelength of 590nm and the wavelength of 480nm Said formula (4), It asks for 
:he include angle (theta) from which the retardation value within a field in the wavelength of 590nm (Re) 
vhich fills (5) and is defined by said formula (6) serves as min. Measured at this include angle (theta). 
Dlaim 57 characterized by showing the wavelength dispersion property that the retardation value within a 
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field in 590nm (Re (590)) and the retardation value within a field in 480nm (Re (480)) fill said formula (7) 
and said formula (8) Or an optical compensation sheet according to claim 59. 

[Claim 62] The optical compensation sheet characterized by using the manufacture approach of the 
optical compensation sheet a publication for any 1 term of claims 56-61 in production of the optical 
compensation sheet of a publication at any 1 term of claims 35, 37, 39, 40, 42, 44, and 47. 
[Claim 63] The elliptically-polarized-light plate characterized by having the optical compensation sheet of 
a publication in any 1 term of a polarizer, claims 1-34, 36, 38, 41, 43, 45 and 46, and 48-62. 
[Claim 64] The elliptically-polarized-light plate according to claim 63 characterized by an optical 
compensation sheet being produced by any 1 term of claims 35, 37. 39, 40, 42, 44, and 47 by the 
manufacture approach of the optical compensation sheet a publication. 

[Claim 65] The liquid crystal display characterized by arranging the optical compensation sheet given in 
any 1 term of claims 1-34, 36. 38, 41. 43. 45 and 46. and 48-62 in one of the fields of the front face of 
the eel of the liquid crystal panel for a drive, or a tooth back between the eel of this liquid crystal panel 
for a drive, and a polarizer. 

[Claim 66] The liquid crystal display according to claim 65 characterized by an optical compensation 
sheet being produced by any 1 term of claims 35, 37. 39, 40, 42, 44, and 47 by the manufacture approach 
of the optical compensation sheet a publication. 

[Claim 67] Between the eels of a polarizer and the liquid crystal panel for a drive, an optical 
compensation sheet given in any 1 term of claims 1-34. 36, 38, 41, 43. 45 and 46, and 48-62 is arranged. 
About a part for the optical anisotropy layer of this optical compensation sheet arranged on the eel of 
this liquid crystal panel for a drive The optical array condition of the thickness direction of this optical 
compensation sheet projected when it sees from a this liquid crystal panel upper limit for drive or lower 
limit side The liquid crystal display characterized by having the structure of the approximate line 
symmetry to a line parallel to the thickness direction of the thickness direction center section of this 
optical compensation sheet in the front face and the direction of a rear face of this optical compensation 
sheet. 

.Claim 68] The liquid crystal display according to claim 67 characterized by an optical compensation 
sheet being produced by any 1 term of claims 35, 37. 39, 40, 42, 44. and 47 by the manufacture approach 
pf the optical compensation sheet a publication. 

.Claim 69] The liquid crystal display characterized by arranging the optical anisotropy layers A or B given 
n any 1 term of claims 1-34, 36, 38, 41, 43 and 45. and 48-62 between a polarizer and a liquid crystal cell 
:o one of the fields of the front face of a liquid crystal cell, or a tooth back. 
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t zw&k-fzftsttsmis- h. 
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tt»A«r»ri&U (2) X»frBJkfc» Efc&SLfcE 
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>- K 
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fl?V*i*n*»l KcoM^ffi. 
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10 K 

[lf*«4 9] TiE-jK3£ (1) T'S$Jl5, £f*Hfc 
COH coy i/a^ffi (Rti) i55nm~2 5 

0nmT*fc5wi:Sr#^t-r5lf*«l~3 4, 3 6, 
38, 41, 43, 45, 4 6&1/4 8 COl^T*w5> 1 ^ 

-«5£ (1) 

Rti= ( (nxl+nyl) /2-nzl) X d 1 
[*K n x 1 l4ffirt-eco*^®tfT^(6]X'fc5 

n y 1 ttx^[p]lc:fiiE^ffirtcO^(fiiT'*)5y^|6)CO 
20 H^-efc5„ n z 1 fiff^facoffitfr^, d 1 
&<DW&- (nm) T-fc5o ] 

[ff#>S5 0] TIB-«* (2) "C'^ns, 3t*ffi 
i->- bCO®$^f6]COy — -> 3 (R t2 ) i>K 2 

0 nm~9 0 0 nmX'hZ Z t *W&t-$~Z>mim. 1 ~ 
34, 36, 3 8, 4 1, 4 3, 4 5, 46.RXM8CO 

v^-Ttt^i «ir|E*co^^*t«^- ho 
-«5£ (2) 

Rt2= ( (nx2 + ny2) /2-nz2) Xd2 

(5*;*, n x 2\tm\^X'(om±mmm^^\X'h^ x# 

30 [p], n y 2 {ix^(p]iCfiii:/iffirtcO^|p]-efc5 y^(6jCO 
fitfi*T-fe5o n z 2l4J?^.*[6](Offi^, d 2 H3t* 

NCO^ (nm) -es>5. ] 
Iff #11 5 1] fltJIS-^ (1) T'*$tt5, 
<Dm-£JjftV>!) ?7*—'>a>$g. (Rti) ii5nm~25 
Onm-Cfot), Ro, WIE— ^ (2) T*«$tL53fe* 

KOi?£;frf6]<oy *-r— ->3>-ffl (Rt?) 
20nm~900n mtfcS C i: Sr^mir 1" 5lf 1 
~34, 3 6, 38, 4 1, 4 3, 4 5, 4 6M4 8 

40 [If#lg5 2j StlSE-^ (1) T'^^nS, 

COJl$^(p]COy ^x — ->3 Vffi (Rti) A!5nm~25 
OnmT-fct), fio, MfE— ^ (2) T*^$tv5, ?t 
hCOJ?$^f6]COy f^r — is a Vfg (R t2 ) ^5 
2 0 n m~ 9 0 0 n mffe5 ^ t «r»l t t5H*5 5 
0*fc«5 1 trfE«C07t^««->- K. 

[if #« 5 3 ] %ftmmw3cftitx'ib v , is 

W&t-fZ>m$:i£l ~3 4, 3 6, 3 8, 4 1, 4 3, 
4 5, 4 6St/4 8~5 2COl^-fH^l^lrfE®t L< 
■50 lilf#IS3 5, 37, 39, 40, 42, 4 4M4 7 
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7 

M*l2e£;JV ft^H^ttJlA, B£0# 

6, 3 8. 4 1. 4 3, 4 5, 46M48~53W^ 

[ff*« 5 5 ] 1**91 5 4 tc|E«W3t^#«->- h 5: 
^Mi-SfCfcfctl , if*^3 5. 3 7, 3 9, 4 0, 4 
2, 4 4.Rt/4 7©V^TiX^l^('IS*fe05^:^^>>— 

K 

f&iSMz'pt£< t h 2jf coft^H^ftgSr^U 5.o, 

£nxv^7fc^{g->- Hc*3i^-C, (1) 

14, Kffif B tt^^iw^t^^tt«v'- Kffiio/i 

fcttJ£PgffjU:M'>-r 3 J: 5 fcjf r-fc t) , m& 

<£>SI4, ^«^^W*fc(4^«jfrJgAD-r5 <t 5 K 
lfi|6]$-frfc^T-fct), J.O, iUIE2^W^ B B B tt'fb^<0 

ffift^itSiKft^iPi/issiMcis o~i o ot©ASt* 
£H-f-5 J; 5 KgSB£*t, ( 2 ) ^7fe^tt« v— h (c*5 

V^T^*5 9 0nmiSft4 8 0 n miztdtf -STiEiS 
(3) T*^^$iX-5ffiF*iy ^r"— >3 VRo (5 9 0) 
i:Ro (4 8 0) CDifc (Ro (4 8 0) /Ro (5 9 
O) ) #TfE5£ (4) , (5) SrSfci"i5^g^ 
*H4 5r^i" ^ t £ #m t i" 5 h . 
5£ (3) Ro= (nx — ny) *d 

(4) Ro (590) -Ro (4 8 0) S45nm 
at (5) O. 7gRo (4 80) /Ro (5 9 0) ^ 
1. 4 

(it 1 * 1 , n x(iffirt-^(D*^®Sf^rS]T-fe 5X*|6). 
n y liX*[^lc:Si:^ffirt0^rS]T-fo.5 y ^(*]<7?®St^ 

[§»**! 5 7 J £^±fcttfltefls-&4fe«:E[PjS*JB 

£;ftT^5}fc^«:>-- Mcrfc^r, d) f^ft^M 

hw- ;*>C>E7>>ibtS2jf SrJLfcitK, — rfrcojf 
J4, ft®if B l4^fe<07fe$4if^^ft->- Fffii:^ 

fcttlSP&6<3lr^>-r 5 4 b I^IE(6] ^-frfc^T-fc 9 , to* 
ffirtK^tSffifa^ftassw;: 8 0~ l o Oftro^ftT* 

4 9iria®$n, (2) &%^mm^- 

^Tig5 9 O nmi:Sf4 8 O n mj£*5tf 5t"JfE3£ 
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(3) -t-Jt^ixSffirtll^x— ->3 ^Ro (5 9 0) 
iRo (4 8 0) <£>Jfc (Ro (4 8 0) /Ro (5 9 
O) ) (4) , (5) SrJiSfc-t-J; 5 ftStg^ifc 

#tt^^i-r<!:^#mi:-r5fi*«l~3 4, 3 6, 3 
8, 4 1, 4 3, 4 5, 4 6SU!4 8~5 5©V^fto 

i m^m<7>%.emm^~ k 

w S^i^ft^^v-- Hcjs^T, (l) 

hrc>— *(7>ffi^b^2^5:^fct#Jc:, — Jj<Djg 
14, K^tt{k^cD^«it^^#m^-h®<!:Wfc 

fc[2i£pgi$K:^>-t-6 4 5 K SB fa T-fc 9 . to* 

iHfei^-tirfcST'fct), J.o, *tlfS2S^ a %^b-&^ 
ffiftjr&tfSEft^ft^si^lcs o~i ooK<dMt- 

&m-rz>£. (2) hffi^o 

ffiW, TIE^; (6) T'Stt$^-5, Sfi5 9 0nmC*3 
ttSffiPiy >a Vffi (Re) 

(0) RAft (8) T-ail^Ufc, 5 9 0nml: 

*3ft-5Srty ^7^— ->3 Wit (R e (5 90)) t48 
0nml;tJlt5Srt!)^f— >3yl (Re (4 8 
0) ) riJTfES; (7) RXfT^tt (8) ^7t"^J;?/«e 

^(6) Re= (n x 3 — n y 3) *d 

& (7) Re (590) -Re (480) ^45nm 

5£(8) 0. 7^Re (480) /Re (590) g 
1 . 4 

Kt> n x 314, StFlE^^fi«->- h^|C*Jtt^7^ 

fi5 9 Onm^*3lt-5*^®tff*T-fct), n y 3 
ffirtrojSg5 9 0 nmlCl*J(42i*/J^StfT^-efc5o d 14 
)Kff?r^i-o ) 

<4, l^f$ B B B tt^#i<7>^$fti:^^ff11^- hffii:to/«e 

W^I4, ^S^JS^*fcl4^6t)JrliiDi--5 <£ 7 ir 
jo ErticjottSia(6]^i6)/55sv>ir8 o~i oogfro^ftr* 
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p 

386t5i5tBIS*i; (2) hffirtco 
3t**MI->- hSftW^rfiSrYfti, ffiM^rfilSrZtttb 

350. litliBjS (6) T-^^ixS. Sift5 9 0nmll*3 
V&mPl!)# J ?—S'BXt (Re) *J*/ht*5AaC 

(0) ^« (0) -CWJtLfc* 5 90nml: 

feJt^ffirty ^7^— ->3 Vfit (R e (5 9 0)) t48 

0 nmtr*JJt-5ffiF*9JJ — ->3 Vffl (R e (4 8 

0) ) tfm&&, (7) RUttm* (8) SrSSfci-J; p 4 

3 6, 3 8, 4 1, 4 3. 45, 46ftOt48~55W 

[lf*3S6 0] Kfi590nmi:i*480nmlC*5 
ItfcfflSEsS (3) T**^§tb-5Brty^x— >a^Ro 
(5 9 0) iRo (4 8 0) <£>Jt (Ro (4 8 0) /Ro 
(5 9 0) ) j&SfBEa; (4) . (5) Sr»fcU 5.0, 
mJlSS; (6) T?^$jt5, iSft5 9 O nmlCjott^ffi 
rt^7-> 3 yt (Re) ^*/hi:4^^* (9) £ 
(0) -CffiU^Lfc, 5 9 O nmlr*J»tS® 
1*9 ^sHS (Re (5 9 0) ) t4 8 0nmll 

*5Jt5®F*?y ^v 5 — v's l^m. (Re (4 8 0) ) tfSffjfE 
* (7) Xt/filJfB^ (8) fc»fc^J:5*«ft#K*H4 
Sr^i-r t «r4Wfc*i-3«l#*5 6 *fctt»*«5 8 K 

[Ht*«6 1] SS5 9 0nmtSS4 8 0nml;j3 
tt^HtFlS^ (3) T'fi$Jl5Irt!)^7->3>'R 0 
(5 9 0) tRo (4 8 0) <Dit (Ro (4 8 0) /Ro 
(5 9 0) ) /JSjJtrfEsS; (4) , (5) «r*fcU 
flfJlE5£ (6) 2£ft5 9 0 nmtCioJtS® 

F^y — v-aVffl (Re) #ft/h<t&5:£g (0) £ 
13^1 ^ (0) TiBSjELfc, 5 9 O nmfriott-Sffi 
ft!)^7-V3>tt(Re (5 9 0)) t480nmt 
^y=-— ->g Vfit (Re (4 8 0) ) ^WIB 

5fc (7) Xr/HUIE;*; (8) 3 *»«#**H4 

Sr*i-wtSr»«ii-5HI**5 7 *fcjili#rg 5 9 K 
IE«cro3t^««->- ho 
[if*lI6 2] 5 6 — 6 1 ©1*1**1^1 *glr IE 

hOtfsRSKfcfci?, It*li3 5, 3 

7, 3 9, 4 0, 4 2, 4 4X1/4 7 WTtw^ 1 Jg{;i 

[1S#*I6 3] <B^tif*lSl~3 4, 3 6, 3 

8, 4 1, 4 3, 4 5, 4 6X1/4 8~6 2W*fW> 

1 miztiMi<o%.#m9t*s- h t £*-rs r. t %w&t-r 

[IS*il6 4] h*SBI*3B3 5, 3 7, 

3 9, 4 0, 4 2, 4 4X1/4 7 (7?l^-f 1 ^dlE® 
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/0 

*fc 6 3 lC|E«WtSRiB^«. 

WiStrc ^(OffiJr. if*3Sl~3 4, 3 6, 3 
8, 4 1, 43, 4 5, 4 6X1/4 8-6 2^^^ 

/i' i M3t^ t (omizmm $ tvx v * 5 r t t -r 5 js 

[ff*^6 6] 3t^St«->-h^BI*«3 5, 3 7. 
70 3 9, 4 0, 4 2, 4 4S04 7 (DV^tt^ 1 ^trfEtfe 

[«#3g6 7] «3t^fcttlM!**^*/P<0irvU©|in 
I", If 1 — 3 4, 36, 38, 41. 43. 45. 
4 6X1/4 8 — 6 2 0V^-rn^l^fE«c©7t^S{8> 

fttz.&K*mmis- hw^^ttsgc^-^ov^T. ^ 

go 

[§f#*Jt6 8] ^t*««^-h/>5|i^3 5, 3 7, 
3 9, 4 0, 4 2. 4 4Xt/4 7cOV^-f^^l^{r|E^ 

(oytmffi&'>— hcomm^m^i: y^m^nt^ t&m 

— ^<7>ffi{r. 1 — 34. 36. 38. 41. 4 

J0 3, 4 5Xt/4 8 — 6 2<OV^-Tfta>l JSICfE^<7?3t*S 

[00 0 1] 

B^M-t-^o 

[00 0 21 

40 ^rffl^^t,H^)^;^4i«v— h t LTI4, TIEWip^S 
[0003] ( 1 ) &<D 1 m&*&-tZit'£WT'hZ>7 r 

m 

50 (3) !E(D%^mj5'&Zm-tZ>%--*7- 4 y^SSUUtlt 
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[0 0 0 4] ±12 (1) iZWM<0^mx^ TNt-K 
[0 0 0 5] ±IE (2) lCfB4g«?*feT?», ttA^Sfi 

SfcS J *<, tac (t/uo-^hyrtf-M ©i? 

[0 0 0 6] ±IS (3) K|Q(R©*ffi©-0!li: tt. 
Jttf, 4$US¥8 - 1 5 6 8 1 tyztt^ ^«colE<75 l tttt 

i&ft+m&mb&Qs&m^^itit^mjfUkmt vx, e^ 

»::19«*ix5ElRl*lSlS:«*.tf9 Ogf btT4t5r 
[0 0 0 7] ±ot, -hfE (3) K8E4fc<o;£ffiW:. x-f 

[ooo8] u^b&as^ ^<Dj;mz. 7" ^ * =17- 4 
V 9 Wt&mt-&mz&; V ^11 -CigjEfc L TV ^fc t> © £ 

[000 9] L*»L#/J*P>, ^ixt 3 ro^i*liv^tt'bJ; 

aEft^^/w©** , pranKEs e>*v^m 
i^c<D^t^m^-hx2^(Dm^tm^tL\^ 

[0 0 1 0] 
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i&WAm&vi:? t-rzvm] bwhu tn 

[0011] 

mv>mB i~6 9tr±«j^$nfc. 
70 [ 0 0 1 2 ] 1 . 3LW&±izyt^mx\£M$:m-tz>yt^ 

\Zj$VXmfflt)&tLY£&ffltoiZ.i®)}Bi-Z£ ?KEl*J$ 
'>1-5<fc5KEl6j£-ti\ &a1>t£ffc^BroEfa£B*fli 

t i>-o<Dftmfamtmvx}o<9 . io, K3t***tt 

»t-5El6]*(6]/4S2V^c:8 0~ 1 0 0^(D^^T-^|li-5 

K 

[00 13J 2. 3fe^»*tt-ft^-«A*fctt3fe^j|*tt 
-fk-g-^BWElRl^ffi^*/ Vt^f VtU »0. 1 m m 

50 [ 0 0 1 4 ] 3 . )tfS*)4lA, B tm^^<D-^5 
Wffi0^.^c:Efi$^^TV^5 r ir Sr#®ti-SttlfE 1 

[0 0 15] 4. ttJM4<(fr&*bA. Ba\ 

[0 0 16] 5. ttftttft-&»A, B/45, pt*e<) 

tc: - «M4-c* n t *<&m t -r-smiE 1 ~ 3 wv ^-r^^^- 
[001 7] 6. m^mt^A. B/45, pt^eti 

[0 0 18] 7. f&alttlb^A. B©- **S3fe^Wir 

#*i:i-5*6Ei~3 wv^-THA- 1 
•>- K 

[0 0 19] 8. 3t»»±fc3fe***tt»Sr*-f-53fe^ 
50 ^^UTJi^^fcliS^t^iiAD-t-^i ?»rE(6]$-tir 
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|6]tC*t LTattW*fcl4S«ffl«)»:*^i-5 ± 5 KBA $ 
*t>K 'Pt£< 1 1 — 3<D3fcE!l6]JI<i:«b-C*3»K &-o, 

8 0 — 1 0 0gco^^-e^-rs«t SKEBSHTVS 

ztzftwit-rz %^mm. >~ h . yo 

[0 0 2 0] 9. 3fe*S;*ft4Jf A, B*s«*-feyKO-* 
(Dffi(O^KE«£;ixT^5 r. t Sr#mt-r^WIE8 KSE 

[0 0 2 11 1 0. 0~1 OO^W^ftT-^il 

BSr#*^*-t-53fc^g;frttJf A. BSrWU ^ 
5t^S*ttSA % B &$;ftftZ&A,-?Mfa-rz> X ? KE 

m^m®.(nyt?mm^- h» 

[0022] 11. B^:8 0~i ooK©Mt^i 
-rfcJ^l-ftEl^abfcftEfi/iA, BSrtf-bT, # 
?K B B B ttft^A, BaUEHSili, ttfttt-fk^ttA, 

b <d&* <oi(6i^itft $ njgj* $ nti^m^mt^ 

*A, B££*^*1-5ft^#|2fteJiA, B£*U ^ 
A» B*s3t^W^ffi«3ES$4xTV^ 
^ t S:#^i:-rSMiE 1 ~9©^fW> l WclEg.©* 

[0 0 2 3] 12. SV>JC18 0— 1 0 Oft^fiET-^^ J0 
■t-SJ:5te*El6l«HaUfc*El6lJlA % B-Srtf-bT, 3- 

ttSttfc^A. B*SEg$n, ttftttfl^ttA, 
B <D#* OEl«0*«B«<k5n»*S4xfc3t***tt^ 
*A» BSr#4-^#i-S*^*t4SA, 20(0 

3tmw=*fe* nt es $ ^ r t * #m t -r s mia 

1 ~ 9 <D\ >fn*» 1 ^^IE«W3t^««->- h„ 
[0 0 2 41 1 3. SNH4fls^ttA» B£Eft£-fr5. 

ftEftJf AT-fo5/^ ^JtCt, 4 5SKX±W7'U 

IE i o~i 2<ov>m^i^i^ia«wpt^i{s->- ho 

[00 2 5J 14. ^^©^Blr, 4 4SyTW7'U 
9- A" h:fc£#;t3?fcEft/lA£tgftEfiJf A±IC^,P B te 
<b-&*A*SE«$JX» BftjfcSftfcSMWBA&J&i-S* 

eiAm b t ^TtEisi^ b ±\zm&mt-&®> b ^ei $ 

ft, B£fc£H/c?£&/f B£*r*tt^:£f±^Bco. 
3t^tf«>- hffiftlcitettSElSutffa/iSSVKS 0—1 
0 0«<7>£g-C£^LTV^;L irSrlfmir-rSfltliEl 1 
£fct±l 2 lrf5i&cD3fc*»<R->- h. 50 
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[0 0 2 61 1 5. flBtBMtlciD. 3tEi*l«fcS5i-a 

MfE i - 1 4 ro^tw i m^aZffi<D%.mffim->- h. 

[0 0 2 71 1 6. myttt&2 : 1 J: 9fii3fcfltf)iS5V»flI 

1 5Jr?Ett<D^^fgflit->-ho 

[0 0 2 8] 17. {BftibT. wMmytztrtzmtvm 

^rfflv^r t?r#m<!:i--5*tFiEl 5 »rSE«<03t^««^ 

-ho 

[00 2 91 1 8. it— 003feEl6]®^ B3H 

t &<&mk-rz>Mtzi 5~i 7 <o^-fiifrim\zt&iSt<o 

5t^M«v— h. 
[0 0 3 0] 19. '>fc< o©3fcEfa«#» t*3t 

*t LTBS¥ff*r6]t'^^3 r t =Sr#m<k-r3WIE 1 - 1 
8 (O^-T Ufa 1 «fcE«.©3t*««S^- ho 
[00 3 11 2 0. tt- occofeEfrJf^ *t 

y r. b*tmt-1-zmi~i 9© 

[00 32] 21. 'pt£< 1 1>— oOJtElRl**^ K6£ 
Ef6l®fc«i-S3fc*^ttS©ElBl*f6|iSr, fl^SrAK 

[0 0 3 3] 2 2. 'pt£< th— -2<D%Mfami>K 

2 i rov^-r i m\ctzifc<D%.i2mm^~ h„ 
[oo34] 23. t i>-i<Dytmfomj>K mm 

5r#®ti-^MiEl 5 — 2 2<ox^-rftfaimz.%dM.(Djt 

[0 0 3 5] 2 4. ftEftJfA, BlrtL > S*ElSli 
A»i, ^7tE[S]gA(C»i-S7t*m^tt®A<73Er6]^(6] 

El^SBIi. f^7tE(S)^BI^i--53t^S^'*4SBWE 

Ko*i^Srfla4tLfc«at*isn3»br»iB[2fiE*i*ite4f-*.a 

i t €r#®i:-t--5Ht(fEl — 2 3 cov^-fix^ 1 *IlciEft(£> 
Jfe^iff h 0 
[0 0 3 6] 2 5. ftEfaSA, B (7) — ~H<nM1fi 

i «r#mt -t-StfME 2 4 ^|E«cO^*M->- h, 
[00 3 7] 26. 3feEr6]^Att, 3t^^tt® AWE 
(6)*l6lSr, .^*tb7t<13t^r6jlr^fbTB&5p^(6]|'J5-^ 
■5>b<DT-fct), JtElRlSBH, Tfe^^ttSBcoS^ 
|6]5r, fi?.Mbfc<l3t^(6]lw*f bTBSiI^(Bilc:#^3 1> 

lRl-^(6]<7?<S3tlrJ: !7 R?.#t$txfc i t Sr#m ti"3 
flUIE 1 0 lrfE«<7>5t^a«->- h. 
[0 0 3 8] 2 7. JfcEfajfA. B<7?— ^<Og7J5^-v !J 
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ho 

[0 0 3 9] 2 8. «3t*lft* t #'»**or\<^. 

ft o TMZlSiXftmztitz z t *m'®Lt i-5MIE i ~ 2 

[0040J 29. fltlfH 1 — 9 , .S.tfllfJsE 1 2-27© 

t>, Tiawia (i) , (2) o) sr^-rsiifi 

[004 11 ( 1 ) 5:*5#A±K:, Efa&Jl LfcEfaJf 

■es^bSiifc3t*«*ejiASr»iau, (2) 

B-tlr, El^I««abfcElRlJlBSr^b-C«*<aMb^*B 

BffiSrfflg, SfcHt, SfIJW!ffi©lA^ 

hffil*3^JottSIE(S]*|6]^SVMi8 0~ 1 0 Og© 

[0 0 4 21 3 0. MfBl— 9, 1 lSt^l 5~2 8© 

t), TIE© (1) ~ (4) Sr^tflflK: <fc <0 L/t r 

[0 0 4 3] (1) ^j^ftA-kK, EfiMSLfcEfaJi 
ASr^UrjKfttt-(b-&«»A*stt*ffiS:»?li-*a«*i 1 l : 

t-B^ttt, »/a*nfc****ttft^*A 

3#96**«fe*AfrJ&ifcL, (2) 3fcJ**BJbfc, Eft 
L/cEfoJl B LT^ittft^i B 

*«B«r**i-* BftBMftU (3) 

rtl-*5»tSiE[p)^-rn]^5v^c:8 o~i 0 0*w^gT?X 
STf-S-tSfclESU (4) 3E»f»:A*fcHc3E»fl.BS: 

[00441 31. %nmmw-$.ww-X'hr>x , S. 
iEi-3 o(o\,^-m^im^uw.(o%^mm^~ h„ 

[0045] 32. 5:&mmw3:ftftxhoX. k 
o, mns3t«f#«>ftii*Kd*»5> 1 o° 

# ©»Hrtfcjt*ttS:Wi-s r. t t -tzmm 1 ~ 

[0 04 6] 33. 5;ttmmm3£tmxs>^x, 

t Sr^®ir-f-5SftfEl~3 0«Jt>Tn*^ 
1 *K1B*©#¥4««5'- ho 

[0 0 4 7] 3 4. S^/4S@BJ^^T-fooT. JL 
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[0 0 4 8] 3 5. T1E©XH (1) - (4) £r*U 

[004 9] ( 1 ) ft^ro«X»fr±J-itt»**:l4tt© 
JiSr^b-CElRl*Sril»«)Jr!ft*U (2) ^EftSSr 

KftEft&aSrfT^, (3) ttBfflA^fcttA&ffrdto 

ftu (4) fidtiwwft^ftfcsmjfcfidti^friii 
jo (D&mvmxmvmvx. a:«*fci4^*i4s^fci4tt 

©Jf Sr^LTli-S-rs, 
[00 50] 36. tfHSl — 1 0*Jj;Uf*fjfBl 2 — 2 3 

i-53t*««^- h. 
[00 5 1] 3 7. TIE©IfS (1) - (4) Sr^TU 

[00 52] ( 1 ) ^©^Si^tMif-fflS* /elite© 
20 Jf Sr^LTEft/f Sr^&K^fiU (2) ^EEftifS- 
&3z.ft#(D-g;RJj\iii\ZttVXB&4 5&<Ofi&X®tbJ}fin 
»=3tElftl«iaSrfTV\ (3) &EftJf±K^.g.tt4b&ifc 

ftu (4) ft^©Kj«#i?)±s:, wezajjUMt: 

[00 5 3] 3 8. lUilBl — 9, 11, 12W14- 
K ^ v> , tUIS 3 7 lrfEtt©Mig*S t ffl v ^fc r. t Srfl* 
[0 0 5 4] 3 9. flfH5 3 0(r|E«(03fe^«->-h?r 

[00 5 5] 4 0. 3t^i:bT, *e6<3^^«)lr^ 

5, 3 7ST/3 9<OV^nA»l«^IE«©Jt^ffi«->- 
h©M^*feo 

[00 5 6] 41. ^124 O ld|E«©3t*M«->- N© 
>- ho 

[0 0 5 7] 4 2. XJ9toMS91£#fls:-C*>o-c. J. 
o, W«E3£»fl.««6IMriBj*»e» 1 0° (DM 

# <o«Hrtl=3t*«Sr*i-S - t Sr4$® t i" ■5«flfH 3 
5, 3 7&t/3 9<DV>-riX^lii»rfE«©3t^m->- 
50 h ©Mig^feo 
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[0 0 5 8] 4 3. 2K*eMi.<Dytmffim>— h<D 

1 o o 5 9 j 44. %nmmm3&m-?tb<*T. 

#ttSr*i-^r tSr#^t1-^*niS3 5, 3 7M3 9 
[0 0 6 0] 4 5. flftfB4 4K!Ei|£<D;ft^«->-hO 

[006 1] 46. HME4 3 lC|S«(DJt^M^->— h £ 
fPJW-fite**: K> , HfllE4 4 irfE^^Mit^Srfflv^Tt 
C b *W&b -f 53t**MlS/- h„ 

[00 6 2] 47. 3t»flca s SW3tl*flc-e* 9 . J.O. 
^WlC2tttt«r*i"5r tSr#mt-r^Sfrl53 5. 3 

[0 0 6 3] 4 8. 7 lZ^<D^t^mm^—b CO 

ho 

[0 0 6 4] 49. atria— (i) 

ttCDJ^S^rSlOLJ ^-r — ->a Vffi (Rti) A55nm~2 
5 0 nmT'fc^r i SrW«t -f-SttEl ~3 4, 3 6, 
38, 4 1. 43, 45, 4 6M4 8©l^l5 

[0 0 6 5] 5 0. M1E— (2) -eg?£*t-5, ^ 

h<^Ji:§^iS]oy ^-r— v-3 vffl (R t2 ) as. 

2 0 nm~9 0 0 n mf*5 1 1 1 ~ 

3 4, 3 6, 3 8. 4 1, 4 3, 4 5, 4 6M4 8© 

[0 0 6 6] 5 1. HIE— «3S (1) -e«^ttS. 
&<Dm&jDft<D!) -$"r—>3>ffi. (Rti) ^ 5nm ~2 

5 0 nmT-fct), B.O, MIS— (2) T'*$^-5>t 
^ff«v— hOJ?$^|S]<oy ^x— >a ^"flt (Rt2) 
2 0 nm~9 0 0 nmtfoSr ilr^f ttSffE 

1—34, 3 6, 3 8, 4 1, 4 3, 4 5, 4 6^1^4 

8 ov^na* i *teE*<D***Mr>— h„ 

[0 0 6 7] 5 2. fliE-flSl* (1) T-*^n-5, 
#<om$Jfft<0!) 9*f—\ ^ffi (Rti) ;JS5 nm~2 
5 0nmTNfct>, B.O, fltlfS— jRiS (2) "C^i**^, 

3fe^M«->- hoJi^^ftoy >/b -^m. (R t2 ) 

#20nm-900n mffcSi.i t 5 

0£fcli5 1 I^IE«W3t^«m->- h. 

[0068] 53. tmmmwxtmx'h <? , jlo, 

?T#'<S!tt-t-SStlIEl~3 4, 3 6, 3 8, 4 1, 4 3, 

4 5, 4 6&U<4 8~5 2 cDV^ix^l ^ICfE^ct L-< 
»±flfJE35, 3 7, 3 9, 4 0, 4 2, 4 4M4 7© 

h. 
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[oo69] 54. ^x.?tmmmmik/<*/i'<n±su<n 

ni=3fc¥ttftS'~h*SEK£Jl. 3t***ttSA, BO 

jpn^E«$4x^r tSr#®t-rS«rlEl~3 4, 3 
6, 3 8, 4 1 , 4 3, 4 5, 46M48~53<DV^ 
-f 1 ^lcEHfcO}t^«->- ho 

[0 0 7 0] 5 5. ffjE5 4 K1E«[«)3t**t«^- h£ 
ffc»1-* ttlfS3 5, 3 7, 3 9, 4 0, 4 

2, 4 4M4 7<D\,^hfrim\Z&m<Z>%;2ltffi&is— 

h„ 

[oo7i] 56. %mt±.\^m&mt&to*E.fazit 

o, ^2®cD3t^^t4®^ig^-fe /W — ^•(offiw^JC 
ES£nTV^ft^^->-H:::JoVvr, (1) fiat^t 

*-*"AflE*flOt**l«'>- h<Di?:$^i6Uc:^UTS^ 

coSrtJwjoitSiBroi^iBi^Sv^^ 8 o~i ooS©M 
■cSfHi-* £?KEg£;rx, (2) hfc 

*5V->T^6 5 9 0 nmtiKS4 8 0 n m^tt ZffitiiZ. 

(3) -C*^£*l5ffit*iy ^-r — v-3 ^Ro (5 9 0) 
iRo (4 8 0) Oit (Ro (4 8 0) /Ro (5 9 
0) ) jJ-lWES; (4) , (5) fc«fci-J:5*8E*#« 
4W4«r*^-r. t SrWati-S***!*^- h. 

[00 72] 57. 3Cftft±\zWi£> B mk'&mZWifa£-& 

E@$;ftT^53fc^«->— hTNfcoT, (1) K3fe^ 
ho— j7<Dffifrb&2m&fLtzb%\z x —-fin 

tcgE^]$-ti:fcgX-fo(?, to, lltrf£2/f Oftfcfatt'fbg-igj 
offirt^c*^^t^)i^rSl^■(6]^5^^^^r 8 o~ 1 ooS«d^i£ 
40 -CSEgSi-*J:$fcE«$Jv (2) »**Js*l«">-h»r 
*5VNTJg«5 9 0nm«fi4 8 0 n m^*5ttSMtaiC 
(3) T'^tt^iiSHrty ff— >3 >-Ro (5 9 0) 
i:Ro (4 8 0) (Dtt (Ro (4 8 0) /Ro (5 9 

o) ) asfftiEst (4) , (5) zmtz-r x o ?m&#wt. 

#tt^*-rit5r#mt-f-5SUISl~3 4, 3 6, 3 
8, 4 1, 4 3, 4 5, 4 6RO!4 8~5 5©V»fW 
l*fcE*«Wfc**t«S/- ho 

[00 7 3] 5 8. ^^±IC^^t^=Srffit6]$-er 
J0 o, ^2®0^^1±S;J5^S-fe/KD— ^roffio^lc: 
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E«$nxv^-57fe^tt«->- MCSJ^T, (1) 

OfSrt{rjolt-5S^(6]^5V^{-8 o~io OI^S 
-c-£i£-r5J:?l::Eff£H, (2) ^^ff^^-hffirt 

LfcBt, )tfa«->- h!±l«^^5Y Zfliro 

ftffiW, tfjfE5£ (6) T?^$Jx-5, Sfi5 9 0timlC 
*itt5ffif*iy ->a ^{i (Re) as*/hi:«<5AaC 

(0) g[£f£ (9) T-SO^Ut, 5 9 O nmll 

W5iftP^f->'3>I (Re (5 90)) £48 
0 n ml=*5i;J- -5551*9 JJ ?<t — a Vfil (R e (4 8 

o) ) t>mm#: (7) RxmtB& (8) sriifc-rip* 

[0074] 59. 3tlW±k:«»tt<k-g-«bS:ErtlS* 

E«$*UTV^*3t*1t«*>— h^Jsv^T, (1) get* 
KO— *«)flB*»e>tt2JiS:**:fc*lc, — 

hro»3^i*jfc»LTiittW 
*fcHJSW»fc«il>-f-* ± 5 t^BarSj Hfciffc 0 , ft 

KElSlS-ttrfcJiT?*?). 1-3, ll(rie2Ji<attAtefl:£-to 
wffirt{rfc»t5E(n|^r|6}*53[v^r8 o~ l o ofi[<7?^* 
-e£*i-5J:5fcE1t3iV (2) 3t**Ml5'— l-El*J 

JfcffiO, *U8E5£ (6) X'femZtlZ^ if 5 9 0nml: 

mirt!)#f->3^ffl (Re) *s*/ht*5ftir 

(9) (9) -CWJtbfc, 5 90nmt 

Jo(t-5ffif*jy — >3 (Re (5 90) ) i48 
0 nmiZiStfZffifH!) 9f— > a ^ffl (R e (4 8 
0) ) #MIES; (7) Xt/iJMEs*; (8) Sr»fctJ:?i 
*ft»*W4S:*-*-wi:Sr1MRti-SilftlEl~3 4. 3 
6, 3 8, 4 1. 4 3. 4 5, 4 6W48~55©1> 

[007 51 60. iSig5 9 0 nnitS!ft4 8 0nml: 
*5tf-5lifJfE5£ (3) fSi^5ffift!)?r->3>R 
o (5 9 0) tRo (4 80) (Oit (Ro (4 80) /Ro 
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(5 9 0) ) aSfltnE* (4) . (5) Sr*fcU JLo. 
ItllES; (6) T?3tH$n*. iStfi5 9 0niiil;^5ffi 
rtJ^f— (Re) <s*/hfc45A* (9) *• 
ttAft (9) -e«J&bfc. 5 90nmlr43lt5ffi 
rt!)^7->3y| (Re (5 9 0) ) t480nmt 
M5Ift!)^f->3yt (Re (4 8 0) ) #ffi[fE 

* (7) SU^IE^; (8) Srttfci^ 5 **«5MM«H4 
Sr^i-^ t 5:!|#mi:i-SWI55 6 ^fcliWIE5 8 KfE«c 

10 [00 7 6] 6 1. ftft 5 9 0 nm£ftft4 8 0 nmll 
*5l*-5flflfE5fc (3) t?*a$il5ffirty ^f— 
o (5 9 0) £Ro (4 8 0) <£>Jt (Ro (4 8 0) /Ro 

(5 9 0) ) tfijftfEsfc (4) , (5) SrWfcU l.o, 
ftrSES; (6) T?^$n5, &«5 9 0 nmK*5tt-5S 
rty ^t'— ->a ^ffl (Re) /!iSS/h£<e-5^* (9) Sr 
(9) T-ffl^Ufc, 5 9 0nm»t*3»t3® 
f^y^y^— ->3^ffi (Re (5 9 0) ) i480iiml: 
fcft-SffirtD ^"r— >3 ^ffi (Re (4 8 0) ) ASfttrfE 

* (7) XUWEsS; (8) &»fc1-.fc5*««$Mft4«4 

[00 7 7] 6 2. tSIB5 6~6 KDV^-rn^l^f-fE 
m<Ofti¥3$mis-b<nftM\~&1t*)* WIB3 5, 3 7. 
3 9. 4 0. 4 2. 4 4,&tf4 7 OV^-TJl** 1 ^fcffiMfc 

[00 7 8] 63. mitl-tfflt&l~3 4. 3 6. 3 
8. 4 1. 4 3. 4 5. 4 8 — 6 2<E>^i*ixa» 

30 ztfmmytfo, 

[0 0 7 9] 6 4. yt^mMio- btm%&3 5. 3 7. 
3 9. 4 0. 4 2. 4 4&I/4 7 <OV^"fH^ 1 ^tdfE^ 

mt-r5StrfS6 3{riE«croffiRii?fcKo 

[0080] 65. fgSbffif^^/^/KO-fe/KOStlffiSfc 
litlWftb^- ^-coffijr. SfJlEl-3 4. 3 6. 3 
8. 4 1. 4 3. 4 5. 4 6M4 8~6 2(O^W 

40 M,m^mmo 

[008 1 ] 6 6. N/45fjjfE3 5. 3 7. 

3 9. 4 0. 4 2, 4 4&U t 4 7CC»V^-fH^l ^ICIS^ 

[0082] 67. mitt* t mmmm^<^(o±^<o 

Fn^lr. MIS 1—34. 36. 38, 41. 43. 45. 

4 6RXJ4 8-6 2<7)^-fix^l^fE«cO^;^M{S-> 
- MSKg£;ft. f^fBtbffl^BV^/v-co-lr^ilrEg^ 
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[0 0 8 3] 6 8. MMifJlE3 5, 3 7, 

3 9, 4 0, 4 2, 4 4&U t 4 7(£>^-f;ft,/4>lJgt::|E^ 

[0 0 8 4] 6 9. m.^t^<r>m^%tL\-imm<Dii j hh 

^tOffiti, itifiEl— 3 4, 3 6, 3 8, 4 1, 4 
3, 4 5.KXM 8-6 2ff>^-fix^l^\Z^M<0%^m 
*t£SA*fcl4B&, {i^t^a-fe/'l'tWFBlt'iSgb 

t ^ 5 r t t -t-s m&m^mm* 
[0085] «t, *&mzwm\z%t.w-rz>„ &&<oyt 

K^it tifcofc l ftw^^^ff «^>- h frftA 

[oo86] ^Bj<o^a{t->— m±, m#>jjfafrh 

*Lfc„ *fgBJtf>*^tt«v-- H4, Mt/HfetM 
LT lttb;W£fflL&v^ i^b, a^Hl^ii 

fefc. *^m^-h£l&L;WBV^Wcie>, #(D@ 

[0087] sfc, d^«(4ii^*ffi{By «r&#in) t 

l4*^ffi{B!)T-|4AG (TVf^L-T) /«tif<0*Q:3gi65/jJ$n 
L*3|i?m-4ial4, *MSw*ffi;bDl& U/j:v^o«3t« 
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[00 8 8] *3£HJ!tt, 1 «:««-<?*l«»riB43t**l« 
CM^f^y^ (TN) M<Dfc&ftH<o&mjtitei.Z 

[00 8 9] ;^9J£ff Sft^ft^feoftM'f'i::** 
10 H4, ttA&fc&tt (*JBlffttS:*-*-«*tK) £ffifa£ 

HKW»C|48 0—1 0 0«^«F^U<, £ib 
b< 14 8 5 — 9 5*<7?«5HT*fc!9, 9 0«jJS*t> 

m (Affi) ^bflfe^coffi (Bffi) {c:(6j^oTSK->— h 

t h ffi 2: (75 *5 151^1 t'AS5A^Bffi^|6]*^oT 
£*ft^*f LT**t5 ± 5 t-iEg$*vTV>5 r. k * 

&mk-i-z a 

[0090] r z.x-wo&mm&&m-rz&ft<omf8,m 
ffittt, itifo&m-t-zig.frkmM-rz z. k ^-e^, 

z.khx%z> 0 *fc, bmknte-tjhmmnatitL 

I4«'>»4, >- h«5»$*jftlfc»U-CjftMEWfc*fl:bT 

i teitAO L2I1 T S^-g- 1 L < 14 1 ® g (4® 

/ >U2SBT'i4t8*Di-54&^-^$f*L.<, V^-ftvW^^ 

ffit(73/ii-^J4, oa*>f)9 oa^t-fftt^r kifi 

^w<D®%t(Di±j}\z£'7>xi,3nt-rz* z,(Dfkm<omt 

<nWVl (y-^f -7'J y Yl&m 14 1 S B k 2 S @ X~>— h 
50 Wa^afc^-tw, kt>W&V 
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[0091] m&vktt&m*. mfa*mm-z> zt\zx 
v>-5rttfsuj5t5s„ kit. *ftm\mzwi£kmt&mz 
[oo92j *&wiz&z>mgkmt&mt. 

[009 3] *&W\z&Z&<D-1to&$:7f : -t-mM l mt-& 
2, 1 9 94, B*^^«S (^tll)K-fe>-^-) , 6 

5 8 7 3 9 8 -§-. 26 40083^ IrISS 2 6 4 1 
0 8 6^ P)^ 2 69 20 33t, IrII? 26 9203 5 
•§\ IrISI 2 7 6 7 3 8 2^ 1^)^ 2 7 4 7 7 8 9 
fE4feSi^TV>5 J; 5 &ji£ B iitt'{frn^t>'7 f -< ^ 

[0 09 4] *&W\Z&Z>lE<D-1fo\i<D%;*£mJj&*m 
-T5 (¥(-. jEco— t>V>5) 

i-S-fk^li, #^ B e B tt^^o^##t4t JO 

oco^^bl Hit Sr^U ; &£0 2ocoJBtff^/{i5^5 io 
t\t. H$lfcfrrr>)<7)®#T^cDfEn x. ny. n z W^fti 

[0095] *&w\^&ziE(o-n&(DWw.m&mk^ 

[0096] mftm&mt-%<m<Dmmmm?5& (a £ ) 

( £ //) t ^(omM^mm t wmz&fa Ltz&m<D 
mnmiei) t^m^m. a £ (=f//- £ ±* 
o) X'Wtzixz. mmmmxte (a £ ) 

A £ = (n//) *- (n±) 2 UCT% n// 
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S^»-rSffi*r^t?fe5) t**. 
[0 0 9 7] £33, CCD A £ ioitfA nO^Ji, ilSTCO 
T N« fi-fc vnfc if frffitt $ iirS fc frffi v » 5 JSftttfl:^ 

[0098] ^Wfc«Sttftttjfc^»©3fc*£»*t* 

<DWr£te, *mvx. nmsm&. wm.mmgktf*>z> 

[0 0 9 9] ifsis^oyyy^ <*yyvHMfc) i: 
^cd^StSeu ia^yy^x (*y?^mm t\-i 

[0100] £1T, jEC0-*tH4^?K B a B ^b^C0fl.^: 
[0101] 

Uti] 




[0102] 
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Ut 2] 

10 CsH 



V 



25 



-coo 




CN 



11 CsH^^^— ^^-NCS 
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10 
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is C5 ^ 1 "^3~^3~° 2H5 

19 °* H "-^(^)~ ^3^°° 2H5 

20 C^ M --^^CH 2 CH 2 — ^^-OCaHg 



14 C 3 H; 



15 CH 3 0-^^N^-^3^°^ 3 



21 C 5 H n -^^-COO--^^-OC a H B 



22 CsH,, 



20 23 CjHm-^^— CHC^^^-OCjHs 



16 CH a O 



CN=I 



C 4 H ft 



24 C^O-^f V/ V^H, 



17 CtHu- 
[0 10 3] 

Hk3] 



coo 



CN 



30 



25 CjH, 



26 C5H1 



CaH s 



C2H5 



[0104] £/c, ^fcft£ H 1,?Mb^ : ^fU te^&lfc 
No. 2 2, 1 9 94. 0*<b^jB (^fflKE*V* 
-) , 4 2, 4 4MJr^lf bi^TV^^^b:^$^ffiv^^- 

[0105] H$Att^^^^b^O^($:0iJ^ Ltlj:, 
*«*riMfc3£. m4 9% ; 15^- (1991) 
<Dl 2 4-1 4 3Hl-ia»<^fr&#>, D. W. B r u c 
e b^WJESft [AN EU-SPONSORED' O 
XFORD WORKSHOP ON BIAXIAL 
NEMATICS' (St Benet' s Hal 
\ s University of Oxford 20 
— 22 December, 1996). pi 57-2 
50 9 3) , S. CHANDRASEKHAR§«5£$§ 
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[A Thermotropic Biaxial N 
ematicLiquid Crystal ;Mo 1. 
Cryst. Liq. Cryst. , 1988, Vo 
1. 165, pp. 123-130] , D. Demu 
s, J. Goodby [Handbook of 
Liquid Crystal sVol. 2B : Low 

Molecular Weight Liquid 
Crystals IK PP 933-943 :WILE 

Y-vcHttfl) «KE**?xbe*fcfflv^;i£asffi* 

[0 10 6] ttBWKmzWiMi&mft^K^^Xl*. 4# 

<DAw?iV\\ ztibnmimzoiixn, tliqui 

DCRYSTALS, 1 9 8 9, Vol. 5, NO. 
1, pp. 1 5 9- 1 7 OJ lrfESc$;h/t <^5o 
[0107] *&W\-&Z>WL£k*mfr : ?-lttZ < 

stiiS<oiii?^ yy^m<om^t.ixMt lt, 

[0 10 8] #5S«fc«3«fittK5«-i L-CW, 

Lv\, Sfc, Efatew,£-e{)8g(l!a s #*L< , Ei*n@5£ 
©jfe-Olf— * hof-^ /5S»* LV \ ffl|0($f 

WS>\ -fcyun — LV\ 
[0 10 9] ^IPJKifc^Tli. 

^roiElpl^AS^ey K/-f^t>L< fio. 1 tfm gtT© 
ifrow^>T'*>^ taw *Lv\iv *y 

5:1*5 tf*. *«K-cii, 74*2 y^— ^ >/55^L 

[oiio] ±isiE^ox^^^ y^— -> 3 

***ttft^-»*J«i»^Elft LTV *tz\> ^n&tf&±-tz 
iitfcS. 7-( y^— v-a>/J5fe5t, ^y|>7 

[0 111] 4ggH£ffi3EfflE (EftteJfi: t>v*5) 

ft5»*tefl:'&W0>El»i:frlS]«:*J£i-a i 5 fcflrtB-*- 
5. -eLTr^Efa^ ft^{g->— hA>ib^v*fcEfo 

[0 112] 3=fc, ^PJl^^IBfpitt^li. 5t^&2f 
t<fe Jf £ ^ (S] H i> tz #> t z m V * h tl -5 t> <£> X' 3b 5 Z. 1 1>> 

zmvA±.<o%^mi5\m\ztt$}-\^x, ii^^roTits 

<H:HbO2l^#4 8 0'' /4^10 0° <73^^^r 
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[oi i3] ^•ws^igxg^i^3v^T5>R(Dv— h 
m^^m^m^^— bmpnzi$\,*x&mzitz>tz. 

[0 114] -rftfrt,, 3tEl*l*fcJ:ixtf«*.tfai3t«9 
70 Jc£ <3 >- ha^O&a^^rtlzEfi^oEA&lfctt; 

itxi-i.mmx'hzxsteMRz/- nic->- hffirtwtt 

[0 115] JWfrftlrji. h&«Jfrf-*fc 
h_hfc^m^tt«Sr^LT^») o- 

09;ifcfi"— hffil*JT~>— h<OMRJjfat 4 5° 

— hffirtX-v'— h^S^(6]i-4 5° W^ftSr^C-r^ 

Elfil^tLT, w(^Jil-^$iiffiH4(D^2W^ B 3 B tt^-g-^i 
SrE*L.t*ftSrEl^**tr»*<43BafflL«S:E»Ufc 
^*^^SrK«tLT@^lii-S. itttrit). ^tE[6] 
9 ^f-<l7tfiB.#t*{6]$rffirtT-^t fcttT-Eft 
JO *(S]^2V^^rii[SLfc2S^?t^^^4M$r*-|-S5 

5° J3iU f -4 5° \zM\?TM#>7K'Xy*ftt>&mfc 

[0116] Cif, 
3BE*l«!Sr*i-. 3tE(^lSrtTP r ,t*?nrtgT*fc-57feE|6l® 

^*awt>w?r^ffli-Swi:*5X'^s^, «REtt$K ^1 
8t;gllf (1 998) ©2 1 — 3 O^lrfE^^^ 

3t^ftlSi^^JfflLfcbo s *>5VMi3t5X»5S«S 
S!KJS£fijfl!Lfcfc<z>, Tt-ft-fkSJt^lrfiJffiLfctco, 
3t*tt^kKJCSr*iJffl Lfc tw ( 5fe««SRjCSrfiJffl Lfc 

[0 117] ?t^Rj^^flJfflLfct,W. fo5V^li v 
50 gawa, Y. Taira, Proceeding o 
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flDRC* 9 4, 7 8 (1 9 94) KEftOpTStttf 

Sfcv H. En do et a 1 . , P r o c e 
eding of AM— LCD* 9 6/IDW' 9 
6, 34 1 (1 9 9 6) IC|E«(7)v/^ci^yS^i 

#bs kw-t 5 * y ^ s nzmftmftm*®M-rz> :ti: 

[0 118] #-*fb^«:?iJJIiLfct>0£ LTtt, 
M. Schadt et a 1 . , Jpn. J.App 
L.Phys. , 31, 2155 (1992) \ZWM<0 

E. Hoffmann, M. Schadt et a 
I. , SID' 98, Digest, 734 (198 

8) iriE^OTKy tr^/v^y is\z.m%m9vm*mte-t 

Z>?5tk^ Y. Makita, Y. Takeuchi e 
t al. , SID* 98, Digest, 750 (1 

9 9 8) \zteM<o#y ])jis4-%/u=i^\zffiytmft 

M. Schadt et al., Nature, 38 
1, p212 (1996) \z.fS&<D?-*'V>mtf!)'* — 

\z& vmfa&'&zm&^jX'Yft&o— 9.o° <ow-?m 
[0119] ftmm\&fcn^m&j&x*»>z>&z 

*Lt:mm^tih<Db bTfcfc, 1^11108, 1 9 9 8. 

5. 2 SKfEf^Ty'-^if^^K D. -H. Su 

h, Y. Hayashi, K. Kudo, K. Ichi 
mura, Mo 1. Cryst. Liq. Crys 

t. , 2 8 0, 9 7 (1 9 9 6) , D. -H. Suh, 
Y. Hayashi, K. Kudo, K. Ichimu 

ra, Macromol. Chem. Phys. , in 
p r e s s^ZtBtSttD^^ity ^l/y^jV-i % it^t: 

[0 12 0] *SB«SRl6Sr3fiJ«bfct>Oi:b-CW:. 
K. Y.Hann et a 1. , SID' 97, Di 
gest, 703 (199 7) ICfE^cO^ y/7 / V 

fg 2 3 iHlffifirtta^^ffi*, 2PB11, 2 5 
6 (1 9 9 7) (DB PDA/D P E(Dx-f/^ 

-&a#y-< $ K«:JBi*5*«fe (20) ftmifs:^ 

^ 5 "C^5 0 £7c. J. Photopolym. Sci. 
Technol. , 8, p241 (1995) \ZfdM<D 

[0121] mb<0*R«tt«ffiKS:3t»-f SEfSJtt 
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/k /Ky (N-^fo^r^U/urm . ^^u^ 
^ux^f/K #y>f * h\ B^tf^/u/ 

&»fcft5EftttJBtt, «Attft-&«Sr»»J2:ElPl$-B: 
[0 12 2] *3SWtffflv^bix5K3t*SC;tt— flf-etJ: 

20 [0123] #*Wir«*#3^«->- h ft, 

fcsrtw* bi\ 

[0124] **W»-fc»t«jS«^M»4«4tW:jft«5 9 
Onml^lJS, Att^^Sr&^^-r^ffirt^y ^7^— 
>3 y^S^i U 2fcg4 8 0 nml^tfSlitl^ffirtcO 

[0125] *«W<0#3M*flr>- hO«S5r^^tt 
14 £r * <£> * * g T e> ft 5 h <o Xte ft t \> 

[0126] ^mcoftzmmis— h > 

faXtbZ>Mte$&*nt b, hffiOJB*f*^*/hir* 
5ittB*S±r*- 9 0° —9 0° co^ISOA&hft ± DfflS 

ufcstrES; (i) xmmztizy f^—isa^m (r 

e) IT^^hJ tftgS 9 OnmH 8 

^0 0 nmtcj: 9 jH^SrfT^ ^^T^fo^ 0 

[0 12 7] 5 9 0 nm*5j;t/4 8 0 nmX<Dt6fe&& 
ilT'foixtf, St4 5 0-8 0 0nm(D|6it'5 0-l 

Sk^l^T, TIB— J&5fc (a) l:i9 5 9 Onmib^ 
4 8 0 nmlzistfzy Pt-^b VffiSrff^-r^ ^ i t 

— (a) R U) =a + b/ ( A, ) He/ 
(1) 4 + d/ ( X ) 

50 KO«S»»»tttt«H2* (2) -e*Sh5, Re 
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(5 9 0) -Re (4 8 0) i:4 5nm«Tt*M:i 
/$S£F*b<, It»4t<lil 5nmKTT*fc?>„ * 
fc, Re (5 9 0) /Re (4 8 0) Otts^O. 7~ 
1. 4tfc5ri:iS»tL<, 0. 8~l. 2t*fe5i 

[0 12 8] K*^!m4Sr#^SbT5iv^-g-|i s 
t*5 90nmt-(?)!)^r— >3Vfit^5^ iS*5 
9 0nmiifWiV^ d ©Jlia© 1 0 n mU© 

[0 12 9] *^WtC«5fSSti'ft-&!fe<D^SS*^*3 

▼-ROW !>■*—) *3Bl-r«^i:fcJ:»)WH-t-5 

[0 13 0] ±12fS*^Eftt*Jf<0<p-Cfc, 
5aj>te'(fc-&#3£^7V y?'^7l) y KEfifcJBj* 

EfatiS, 7!) h^*Er6]ttS, t/i'D-^i 
f 7 * f- y 9 £^tf 3 r t & X * 5 „ 

[0131] jbK-priJBfl. ^ffiSttSfJS^S-g-tt^y^ 
-S-xLbHS/K $>-5VM4ElRl$rlfi i £bftlM8»K ifci 

T-«flU~5 0St% (#£b< 145-3 0ff*%) 
[0 13 2] ±IEjKy bTIl, **91©tt*i3Mt 

b^fiBIt bTI4, -fevun— ^.T-fe^— K t;un- ;*T 
tf-Fynft^-K t Kd^'//o tVu-fe /u o — 

-LIE* *^B^^S^tt-(k^<0 
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o. i~ioSi% (#£b<f4o. i~8«S%, # 
ico. l~5K*%) oSJrT^ffl^Jx^o -fc/un— ;* 
7tf-t-yf I'-h (RgSSgMrA-n — ;*) <7?y^J) 
/WfcSli. 3 0%j^±, #|C3 0-8 0%W|&H*s»* 
bV\ £fcT-tr5vWH«f4 3 0%SX±, #K13 0~ 8 0 
%<£>^B;45$f£ bV\, tAP-^7tr-hyf 
©M (ASTM D-8 1 7-7 2lrti§9ffi!l^lwJ;ip 
»«b*x5<i£) 14. 0. 0 1 — 2 0#w©H*s»^ bv\ 
;o [0 13 3] Jfclc, 3tBRJ»*tfeKoV^-C3*-<S. *fS93 

kuidbimrkems (Eitnssy^j) ztts-xtzfim 

X »>*a[**flMt*#H:**5. 

[0 13 4] «***M»asfflv^bix5*&tt-tO 
filft* ir] t Er6]tt<o#4- $ *x 5 * ft <d m& Kifct-f- 3 £> 
20 W&ibZ, MZ.t£. TtnS^K^iwiipE^tt^^i-sK 
y tf=>a->W.*- h©»&fc»4, {SJttf»lmJ/c 
m 2 2 0 0 ~ 3 5 0 n m«7)fi*MIt i •) , Sf 

4 b < Ef6]t45:#^-r 5 r t ^T-# So 

[0135] £ftJ|K:Bffifig3r-5-*. 5 Sfl^MJitt^a: 

[0 13 6] m^feititt, 2v^(ca:^-rs2* 

«>«*©3ft«tfctr*> 9 » iH3tJt**2 : 1-C?fe5i:l4, — 

[0 13 7] «3tBMtSrtf 5*ftfcov^-Ctt1*fcK3&S 

3t«SrK@-r-5^t)S, */cl4, IfroS*E<o-^roi 
^> h 7 'J a x ^ -c^t ^ Alt $ *<oS*«ro{B!l^ 

X&mZixZMlt&i: LTI4, fisj^li. fiMfflPo 
1 a r o i d HN P ' BSSi^iBTt^ (*7D^ Ktt 
M) *^SrfflV^5rt**m**. T'JJ^.^^-^ 
40 ?rfiJ^ bfcffi7tR3,^g i: b-CI±, UER20H (^-> 

[0 13 8] *3EW«=«t>63teEiaH4©E^llltl4. 
^Hfe(OElftBli:»dH4fl:-&*wia*-&t>-e:t3B« 
50 l^-CS«ffii:fc-5a& (^/whA) *nz>Zk&&?& 
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3. 

[0139] mz. *&wizmz%LM l {£{t-&®)v>8im<o 

£ttfc^tt*Efi«H£fci-3^fcj»M5:b*i.s 0 *3g0J 
JfcttB&&Sr*i-3 bv\, io 

ioi4o] ^m\zm^m^mt^<Dw.^m^m 

*fc»«$^<B«^ft^*«:«A^3iiaaf (09*. 
©«Hta»ttbT«ftJl«:»j«U rfrSr^K-hT-Eft 

E^fi (^fo^li) Sr8iJ$b-CBJ&ffcb, f£2fl 

[0141] ^-wmtiiSfSl^B^-rs^ffii: LT 

3£IIP*»;ifc5VMiEfa£*3llfH;:^«>, 7fcfi-£-Bfi#?3fl 

*-e-CEl*lSrHftft-t"5*jfe» SJ^ttcog^SrWi-^, 
ifc»wJ;9ElRlSrBJfe-#-5*jSfe«!s*sfc»fe>4x**^ 40 

[0142] ±IElE<£<D3&ft-&Rlte8l<a09i: bTti. T 

mwmmtva. mmmmm. ^^y^ism 
^yy^/^m. r±v7^/^m. 'O-y-Y^s. ^ 

[0143] *^B^<7>7t^«->- Hr^s/HH^Ko 
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[0144] (1) tJiUt (2 ) 3£«ffltJ:fca*<D 
T'l'^Fft (0iJx.«O^it3^#< 4 4SSAT) 
x:5E(R]B?^L.t:aat4-ft-&#»SrElBj$-e:fcS<o± 

t»-J:9J6fifcS*t«. Sfc, (5) , (6) » v IO* 
[0 14 5] «itf, C©$»*rt(E?t5*ttlt 

°imzi-% e -rtat>*>. $;m{£±\z i mcoyt^mjj&m 

bT4 5«©ttSr+-6tr-oSf9 bTIfi-g-i-^ I i (r i 
[0 14 6] Sfc. (1) 14. EU^ffiK.fcoTtjiifS; 

±1-. <^i-4 SSUiiWiiiV^w-^/H-^Sr^-x-SElSj 
«Sr^-bT**ttfl;-&»SrElpl$**Ci:fcJ: «?ig/&$ 

[0147] (2) tov^xt, mmzm-(D%L&8nt 

[0 148] (3) (4) 14. ^^(OpjffitrlS)— 
fC<7>EfaBI£;fr Lxm£kmt&® SrE(6] $ -frfc® Sr^fig; 
bfct>C0-CS>!9 . iai^u^-yu- N^$r#x.^,E(6] 

^bfc^, iixSr->— hanrt«c*3tt^iH(6]*(6]ir>[tb 
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ftS-g-TS Z.k\z <fc -=>T kft^-f 5 r i: *5T-# v^-Tir 
[0149] ^^{gSft^Mv-- h b< I4;ft^ 

l 0 1 5 0 J #3§0J<D*SMifit->- hSr^-feyUcflA-g- 
I 0 1 5 1 J iag*(6j t bTI4, <!^Oiga§W^»L. 

-c, -*(Dft^mfj&m<Dmfajjfa\z-&t>-&xm9-rz 

Zk#frtiV\<\ ttwf *ite&'PX'hixl5±% < I4f2« 
[0152] h i:^-lr^wia«wH^ 

<DMfcffifaX'^±fab£zT\zfafaoXi'— bffib<Df£-f- 
*»oTv— hffik<D?j;-tfi&miJaL-X\ / ->< i p/iffig* 

zh<DX'YS.t£\,^£>'p<D%i^<D^\,^t£ b#5„ 
[0153] *&w\zmzft^m*mmt5:&ft 
t <om\zmmx^ zmmm urn u-ciwii-s. 

[0154] ^PJ<D^««->- H««j*te*JV^X 
lis ffiBfcT- (ftA«) t3d$#<a£^*te£ft±£-»i: 

h«?*J*iC*3VNTI±, » * b< 

[o i 5 5] mm\£m&imx'ibixt>£< . 2mu± 

14, ^t*K*HF-ft^*;Wlf*L<fli^fe*l5. «tM4 
S^t^ltUTIi, W*.tf-COOH£-&*n65#-?- 
*fc-g-&, 0* b< tt-COOHS$t©B»K'=;u-v 

[0156] *»M©3t*li«->- M=«S3E»(*:fco 

3£fS<rc-fc>?, KK#£b<l4, 3tSiS**S8 0%£JLt 

/Hr /w o — * jfc if . 0*tgJB9rtta</h $ v 
£*tfc3Rtt-#$f£ b< . h l) T-fc^vHr/un — *-7 4/\, 
A (==# (ft) £0 <CifS:«v^ri:*«-C#6. 
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[0 1 5 7] <BU 3K8il**Sfi»-e*>ixtf, @Wffi#T 

TI4, 1f**y^^ (0*-^^-^ (ft) $S) , ARTO 
N (B*^-J5g=fA (ft) ft) *i?©ffiJRift*fltfB-*-5£ 

t#T-#5„ jsku #y#— k #yryu— 
[0158] *«w^«s3tt?M*H:» aw**m-c*>n 

3 is h a — b^-T V *1t * bV \ 
[0 15 9] TNl!»ft*A'HJ B *jj*<0Wrtettft 

h^^tylXfoft (nx=*ny>nz, ::t'nx ; 

*l<d, n y ; 3tt¥#3|lrBf*Jtf> n x l-S^^ 
nz ; 3tfifflc<D*^|pj) . rro±5*#ttSr 

- h^Wbhi. rtttt. 7tf*ltt2. 0, ^ 
oft^fMO. 8*5»*bV\ 
[0 16 0] #»H©ttft**S«$:£ATfcij*i-Bl 2 
~EI4 2 5rffi^^Tp#^^wIftPJi-5 <> Ell 2-01 8(4, 

^mm<r>w.^km^mm^m^ hnzmt. bv ^mm&xom 

30 Sr^bfct,<OT-$>So f*S, 12 1 2~m 1 8«CfcV^T^$ 
nTV^^1tfig|4, 2ICfEtg$ixTV^?>J:5tw 
^*^gK>MBSr4 5° mvXJEJj&<omz.isB9m 
bfc«b£D(75t?fE{roVNT^bfct><7?T-$).5. Isl^fw, m 
1 9-1214 2T-*bfc^lSfiS;l4^:TE]l 9 lc:fa«££;ft,-C 
v^5J:5l:. »sl*^eroHffiSr4 5° mtfXiEJjM 

<DM\^wy uiistzhtD&mmmk u^u;t>©ffc 

•5. 

[01611H112, 014 (a) , 016 (a) , 0 

17(a) ttffciH-fe/i'C k^m mmw) <om^4 

40 4 k <0Wfc#*Wc53te**«->- H B Srieg Ufc«** 
if:iiaSr^bTV' , '5„ 
[01621013, 014 (b) , 016 (b) , 0 

i 7 (b) &m&±/i'Ck'<v?7'{ bm (sasfflii) <o 

44 a k <omz*&W<D%.¥ffim h B Srffifi 
bfcSS B ^^i$BSr^bTV-5. 
[01631015 (a) , 015 (b) , 018 

(a) , 018 (b) ttmyttiL-frm%*m&t>- h 

(Fl, F2, F3^fcl4F4) SrECbfcffiAft^S 
ISr/TLT^S. i-'it>*>, rtvt>(7?0|r*b3t?S B l^ 
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fimZStt) (4<Sft^-4 4 4fcf44 4 a <r>— ^roffiffilll^ 

[0164] Hfc, H12. El 1 3 <K>yt¥ffim>- h B 
I4£*£#4 5, 4 5aro_bK#^ *¥I*i4 6b, 
4 6c $r^ttfc->- h 2fr*mteh b< r±»«S*fctt 
IMIS^LT^jrtffrSifcKTfi b£3£>? 

[0165)014 (a) W3t**l«^- h BI4, X» 
f45e ©Mffil:)fe*S*I 4 6, 4 6 a £— Si* r>W 
ttfeHMfCfctK 014 (b) W3t*««->-hBtt» 
;£}${fc4 5 f »M®»-3t^ll*S4 6b, 4 6 c fr 1 S 
■foSr^fc^-Sr^i-. 

[01661015 (a) ©3fc9e4Fl«->— h F 1 »4, £ 
»*4 5 Kft^H^S 4 6 , 3t*H*4 5 a l*:3t***S 

4 6a -^nnxnhixtz.^- v 2#:*w.mh b< \-mrn 

4 6 a|5]±£:^«J-£;b-£fcfcW&ai}t J F4 4 <D— Jj(Dm 
ir^oTV^-S,, 01 5 (b) , 01 8 (a) , (b) \Z 

[01671016 (a) 14^:^4 5 c CD^ffil- 2 O 
«>3le#»*S4 6, 4 6 a5rI16 (b) lij^4 5 
d©^Iir2o^fH^l4 6b 1 4 6cSrf£Wc# 
J$<£>#*£*iB->- h B Sr*i-««**^»«0«**Sr* 

LTVn^o ri"C»4, acs-fe^cjciav^jr^s^s 

[01681017 (a) 14, #4 5 e (DjtffifC 2 
o^S*l4 6, 4 6 a, 017 (b) HdtttfM 

5 f tf>Jf SI- 2 ocDt^JSI^S 4 6b, 46c Sr*&f*fc 

h B »«t5tti«$StO«^ 

#***SaKS±5fcB«£*vCV*s. 
[01691019-042 (43t^tt^->- h Sr«J*i- 
S2oW3t*j|;*SKo^-c, J;t5Piii|aic|!iBJL.fc0T- 

C03t*^S(7?E(6j^r6l5 2, 5 3 itSt^cSSo 
7t'y^|Si5 4 > 5 4 a , {iTfeT-roKllXtt 5 1 , 5 1 
a 0*l^*^0fE«H«0f*S»*tt e f!*a-C*>*. 
[01701 r. i t?, 019 — 26<h035 — 38 I4S£ 

nUr^i spiral (^ffifflii) offi^ 4 4 t wFa^r 2 oco 

3fe^H*S*SEg$ixfcf«S*^B4-^:b-Ci3«7, 0 
2 7~3 4Sfcl403 9 — 4 2 (4jS^ir/Pi:x< 2? 7-f 
KM (JSSfiO) W(S^4 4 a t<0P^tC2O(7)^S^ 
S« s Efi SixfcSKSa^&BS:^ LTV^S, 
[0171J i-ftfc>*>, 012, 014 (a) , 016 
(a) , 017 (a) , 015 (a) , 018 (a) X' 
^^i\X\,^^m^m4 6X^4 6 a 14^-^4x01 
9-26^035-3 8^b5!il4nSEf6)^(6]tD^fe^ 
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[01721013, 014 (b) , 016 (b) , 0 
17 (b) , 015 (b) , 018 (b) X'^ZtxXV^ 
5##&2rS4 6 bRX?4 6 cl4^iVe*X02 7-3 4 

ifc-5^140 3 9-4 2frt>Mi-£nz>&fa-%fa<7>yt¥mij 
Sti-5r±:#-e#, EairlBitsnfcEBBBai-f-**: 

[0173] r^-e, »^^^mx'X<omm\mm-r^> 

16 (a) * f »*UV^S***(OlMi: bTfclf 5>ns 0 

X'h <9 , 3t#«B->- h B H^*J§©3feiiMft«S'- h & 
*bT^-5„ /PC 14*^5*3 W^ B ^SBt3fflv^ 

b4x5^iSIrfevi'$rSgbTV>£„ <S*KD»4/<^^ h 
ffl U<*;u<DmffiW) «MS}fcKS-*bTV>.5 0 {fBfctSA 
14 t, ^S 5 V > f41g$cS ^ b * 5 SttBSlfcS 4 

i tg*i£S4 2j€~rz>mym&m7-<ji'j*4 3 £jsij<d<ii 

)feffi§l7 /PA 4 3a TMBSfcrf- 44|rfy K-f yf- b 

[0174] yt^mmis— b Bn^m<o^t^mm'>~ 

hT-fet), 20<03t*M^S4 6&LM 6 a <fc3£f?{£4 
5 cSrtfUCV**. hBW3tfI*!4 6 

14, #£b<(4, 5 «::«** -f-fcfct,. ;£ 

f£{£4 5 c tr, 0T'l4S%bTV^V^^ $f*L< I4T3I 
$SSrM*bfc^, ErSlSSrlStt, *«>±»rtt*i!Hb^- 

>ft;$-tirT, 5tl*M*4 5 c±»*:3tJ36j*t*S4 6* f ^SH 
-5„ Hir?fe#|i4^S4 6co±JrigiJ<DEr6]SSr^:«t, 

30 ±.\z&&mt-£<®)*mft bfcm, ^att^^srEi^ 

X^4 5 c±»rf«rtfc3le*«*S4 6±l^, gij©3t» 
flti'cKttfcJt^a^rS 4 6a SrfE^ bTt^S3T5 w i: 

[0 17 5] ^ a 3 B -ter/^CI4*%8*l(Offi a e B ^^|g^cfflv^ 

A4 8/4'35«$^fcfl|jtSr#b-CVN5. 
[0 17 6] {g^fe«DI4, <1^«^7^^A5 0 irS'J 
-/0 rofi)tSri7^^5 0 a ffi!^4 4 a Srt> M 

[0177] Sfc, 01 9—04 2liio^^T, E 1 , E 

2, E3i4#*, ytmmjjmmv^mtetf&w^mten 

[0 1 7 8] tat-6ftBJbfcJ:9»r, 01 6 (a) <T>%^ 
W^m* 6St/4 6 a 1401 9 — 2 6fc5V(403 5 — 
3 8*^51(4ixSE|6]^f6]CO^^S4 6,5 1/4 6 a 
©iW?:t5rt^T'f5*\ 016 (a) 
S*i4 6X1/4 6 a wa*S*fe*3SfirtWEBl4, 01 
50 9T-i¥Mr^£;H-C^53t^m*S4 6SI/4 6 aWi 
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39 



40 



fajjfatmyt*4 4RV4 4 a (DWWIAJj fa AT*m&± 

W7 x>rjjfa<oH&\c fe 5 n t tmwHh »m u < It 

[0 17 9] 3=/c N h^e— K«B2 OlC^SftTl^ 

So 

[0180] 

W tt £ ft fe izR* S ft ttv \ * 

c K-^m^ i (omm) 



* [0181] 1 

4B8 WXEM* 1 , 2 *s X XI 3 <DfEB» TU<D K- tTBj* 
$5l£ffll^T, »W3t»*l, 2 5rfE*SLfc« £fc> 

[0 18 2] 



(1Mb* 6 1. 0%) 
5 Og& 

^/^^^SJltt/i/n-^ h J> T±T — h (IMfcfl£6 1 . 0%) 

5 OU 

0. 5gB 

> ^ ^ 4r ^ # /UXttKjK^flttttlH 2 ) 

0. 5S& 

h!)7x^P^7x-h OTSHRlA) 1 2U 

WSfrlsy* (0$7xD^iS7xn ^2 0 0 : 0. 0 1 6/im, 



V h#]l) 
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